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ABSTRACT 
 
Implementation of Forest Stewardship plans: Understanding the extent of forestry 
practices applied on enrolled properties in West Virginia 
 
Elizabeth K Tichner 
 
The purpose of this study was to understand the extent of forest management that is occurring on 
private forestlands enrolled in the West Virginia Forest Stewardship Program.  To quantify the 
amount of forest management being applied, 295 telephone interviews were conducted in the 
Fall of 2005 inquiring participants about ten common forest management practices and extent of 
their implementation, in terms of acreage or mileage.  In addition, this study sought to 
understand the factors associated with the number of respondents that had implemented practices 
as well as the amount of forestland on which these practices were applied, including practice 
recommendation, landownership objectives, and the use of cost-share programs.  Sixty-five 
percent of the telephone survey respondents had participated in an earlier assessment of the 
state‘s FSP (Jennings, 2003).  By linking the databases from these two studies, inconsistencies in 
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 Of the 620 million acres of forests in the lower 48 states, nearly two-thirds are privately 
owned by industry, corporations, partnerships, tribes, families, and individuals (Butler & 
Leatherberry, 2004).  Family forest owners comprise 40 percent of these ownerships.  In the 
eastern region of the United States, eighty-three percent of forestlands are under private 
ownership (Butler & Leatherberry, 2004).  The decisions that these landowners make in how 
they use and manage their forestlands can greatly impact the soils, water, biodiversity, wildlife, 
and timber markets.  Ranking third in the nation in terms of percent forest cover, West Virginia‘s 
vast forest resources are vital to the sustainability of cultural, economic, and ecological resources 
within the state.  The management of these forests plays a critical role in the long-term 
availability of timber resources, as well as other amenities that the forests provide to society, 
such as recreation, wildlife habitat, watershed protection, soil conservation, and carbon 
sequestration. 
 Over the past 50 years, research has shifted from evaluating these non-industrial private 
forestland (NIPF) owners in terms of their contributions to the timber industry and short-comings 
in forest management to understanding the objectives and goals of private ownership.  Stoddard, 
Jr. (1942) and Barraclough & Rettie (1950) were among the earliest studies that showed that 
private forestland owners are interested in owning land for purposes other than timber 
production.  Because these owners were opposed to the types of harvesting they had witnessed 
on company lands, they had little interest in ‗forest management‘ if it entailed liquidation of their 
woodlands (Barraclough & Rettie, 1950).  This led to the realization that forestland owners 
needed to be educated to understand the importance of proper care and management of their 
forestlands, regardless of their reasons for ownership.  In the decades that followed, researchers 
began to understand the reasons for ownership and other characteristics that would influence 
their management action.  In addition, there was a movement to develop policy and programs 
that assist landowners in achieving their management objectives (Stoddard, 1961; Keniston, 
1962; Mills, 1975; Zivnuska, 1978).   
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 In the past, federal programs were created to assist non-industrial private forestland 
(NIPF) owners in managing their land by planting trees and preventing soil erosion.  These 
programs were products of the heavy, destructive harvesting that occurred in the mid-1800s to 
the early 1900s, the Dust Bowl of the 1930s, and other misuses of the country‘s natural 
resources.  By providing assistance to private landowners, the objectives of these programs were 
to restore the degraded forest and agricultural lands by planting trees and converting degraded or 
vacant croplands to forest.   
 There has been an increase in the number of NIPF owners holding smaller tracts of land 
(Birch, 1996; Butler & Leatherberry, 2004).  As forest holdings become smaller, the probability 
of management also decreases (Wear et al., 1999; Sampson, 2002; Butler & Leatherberry, 2004). 
Other changes in this population are occurring as people escape from urban America to rural 
areas for recreation, second-homes, and a quieter life-style (Egan & Luloff, 2000; Hailu, 2002; 
Rosenberger et al., 2002).  This shifting population results in a community of landowners with 
more future focused goals and objectives including conservation of timber resources and 
investments to improve forested tracts for future generations (Egan & Luloff, 2000; Butler & 
Leatherberry, 2004).  Because of this research, the importance of forest management on private 
lands, and changing societal needs (such as less dependence on timber products, higher demand 
for recreation, non-timber products), the federal government has broadened the scope of 
programs to assist NIPF owners.  Creating programs that provide landowners with professional 
advice, financial assistance, and the ‗know-how‘ to accomplish their ownership objectives and 
goals may be a more effective strategy to address the some problems associated with private 
forest management (i.e. costs, lack of resources, and knowledge). 
 With the passing of the Farm Bill of 1990, the Forest Stewardship Program (FSP) was 
created to provide technical assistance through a public or private certified natural resource 
manager to help private forestland owners develop stewardship plans for long-term forest 
management.  The plan serves as a reference to apply practices that meet the goals and objectives 
they feel are important for forest ownership.  Along with this technical assistance, participants 
are provided educational materials and are eligible for financial assistance through cost-share 
programs to aid in the implementation of forest management practices. 
  Illustrating the success of the program after the initial 10 years of administration, a 
national evaluation of the FSP found that 84% of respondents had begun to implement their 
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stewardship plan (Esseks & Moulton, 2000).  State-level research has also indicated high 
implementation of recommended practices (Baughman & Updegraff, 2002; Jennings & McGill, 
2005).  Other research has indicated that the FSP participants are satisfied with the program and 
value of information and assistance that they obtain through the program (Esseks & Moulton, 
2000l; Egan et al., 2001; Jennings & McGill, 2005; Melfie et al., 1997).   
 There is much yet to be known about the effectiveness of the FSP.  Multiple national 
studies of private forests have indicated that there is an increase in the number of ownerships, 
while the average size of holdings is decreasing (Birch, 1996; Butler, 2008).  NIPF owners have 
changed their ownership objectives and have seen their forestland sizes change through time.  
Technical and financial assistance programs must also adapt to the needs and demands of this 
population.  Additional evaluations are important in substantiating the continuation of the 
program, as well as federal funding.  By examining the forest management activities that are 
occurring on FSP-enrolled forestlands, a better understanding of the program‘s effectiveness can 




 A previous study assessed the implementation of the recommended practices of Forest 
Stewardship Program throughout West Virginia ten years after its establishment (Jennings, 
2003).  FSP participants about were asked in mail surveys about ten commonly recommended 
practices, the implementation of such practices on their properties, and their involvement in other 
assistance programs.  With at least 50 percent of respondents reporting some degree of practice 
application, these high implementation rates of recommended practices revealed the 
effectiveness of the program and advice given from stewardship consulting foresters.  The ten 
practices surveyed were more often executed when participants also sought funds from other 
assistance programs.  There were high levels of satisfaction with the program and the 
implemented practices among participants who had completed or started to complete some of the 
recommendations from their stewardship plans (Jennings, 2003).   
 While Jennings‘ (2003) assessment found that the majority of landowners were 
implementing practices recommended in their FSP plans, survey data can be fraught with 
unreliable responses that make inferences difficult or suspect.  The reliability of landowner 
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survey responses to questions dealing with forest ownership and forest management actions have 
been shown to have inconsistencies between survey methods.  For example, a follow-up 
telephone survey of Pennsylvanian NIPF owners who had previously reported harvesting timber 
in a mail questionnaire indicated that 86 percent of the respondents confirmed the harvest; ten 
percent reported that they had never harvested on their property, and one respondent actually 
indicated that they did not own any forestland (Egan & Jones, 1995).   
 Similar discrepancies were found in an assessment of the effectiveness of the Forest 
Stewardship Program in West Virginia (Egan et al., 2001).  Only 88 percent of those initially 
reporting that they had harvested on their property confirmed this during the follow-up survey.  
This suggests that a more accurate understanding can be found by using multiple survey 
methods, whereas conclusions devised from single data collection methods can unreliable and 
erroneous (Egan & Jones, 1995).   
 There may be various explanations for these discrepancies, but these studies illustrate that 
inconsistencies among responses for surveys can supply social researchers in the field of natural 
resources with inaccurate data and conclusions without on-site monitoring.  Due to lack of 
resources (i.e. personnel and funding), it is unrealistic for public natural resource management 
agencies to employ extensive on-the-ground evaluations of government-assisted management on 
private lands.  By using multiple survey methods, a greater understanding of the responses given 
from the same population can be found.  
 The first objective of this study is to provide clarity about the implementation that is 
occurring on NIPF lands enrolled in the Forest Stewardship Program by elaborating on findings 
from the mail survey conducted by Jennings (2003). This study seeks to understand the extent 
(acreage or mileage) of practice implementation.  The second objective of this study is to 
validate the responses given by participants in the previous study of the West Virginia FSP 
(Jennings & McGill, 2005) and to understand the inconsistencies that may occur when research 











History of Eastern Forests 
 The land-use history of the eastern hardwood forests plays a major role in the 
development of the forests of today.  During the early 1900‘s, innovative harvesting techniques 
and locomotive technology allowed timber companies to access rugged terrain and provide forest 
products for growing cities, while supplying the increasing population of the eastern United 
States with fuel for home heating, building materials, and other necessities (Clarkson, 1964).  
Intense fires frequently followed heavy harvesting (Clarkson, 1964; Alderman & Mahoney, 
2005).  In some areas with deep organic soil horizons, these fires were hot enough to burn the top 
few feet of soil, thus limiting the site quality for many years due to the time required to rebuild 
the soil and upper horizon strata.   
 Timber was the backbone in the development of the United States, supplying materials 
for homes, fences, boats, fuel, bridges, and roads, in addition to everyday needs of early citizens 
of the country.  As many people began moving west during the late 19
th
 century, forestlands 
were cleared for farming and pasturelands (Williams, 1989).  As they approached the plains of 
the Midwest, many settlers chose to stay on the forest edge to access fuel, building materials, and 
other necessities that the forest provided them.  Ranking among the top five in national 
manufacturing industries from 1850 to 1910, timber was a large contributor to the nation‘s 
economy.  After 1910, however, the timber industry dropped in importance as industry shifted to 
other manufacturing, such as shipbuilding, textiles, petroleum refining, and automobile 
production (Williams, 1989).   
 Commercial forest coverage has remained relatively constant since World War I 
(Clawson, 1979).  Forest growth has exceeded consumption since the 1930s when the Great 
Depression led to less utilization of lumber for housing and development, and the introduction of 
electricity made the use of wood for fuel obsolete for most people across the country (Williams, 
1989).  Although there was an increase in the use of timber products for pulp and plywood from 
1900 to 1980, the amount of annual consumption was less than one-quarter of the total timber 
products use of the early 19
th
 century (Clawson, 1979; Williams, 1989). Lower consumption 
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rates, the conversion of farmland back to forests, the US Forest Service‘s campaign against forest 
fires, coupled with the initiation of management practices to stabilize the long-term timber 
supply have led to the increased commercial and non-commercial forestlands (Williams, 1989).  
The annual net growth of timber increased from 5 billion cubic feet in 1920 to nearly 22 billion 
cubic feet (Clawson, 1979).  
 Between the 1960s and 1970s, inventories of eastern forests indicated that the forests 
were rebounding from the exploitation that occurred at the turn of the century (Nyland, 1992).   
In 1970, commercial forest coverage was estimated at 500 million acres and non-commercial 
forests were estimated at 254 million acres (Clawson, 1979).  Shifts in timber markets during the 
1970s led to another episode of extensive harvesting, focusing on diameter-limit cuts of select 
species.  On private lands, silviculture and proper forest management were not priorities as 
landowners sought to capture the financial benefit of high quality oaks, black cherry, yellow 
birch, and white ash (Nyland, 1992).  In addition, harvests in West Virginia during 1993-94 were 
also driven by the high-value sawtimber (Fajvan et al., 1998).  These economically focused 
practices reduced basal areas of highly marketable species such as oak and yellow-poplar 
(Fajvan et al., 1998).  With little consideration for the future of forestlands, the resulting forests 
were inconsistently stocked stands with poor-quality stems comprised of less vigorous, less 
valuable, and genetically inferior residual trees (Nyland, 1992).   
 
Forests of West Virginia 
 West Virginia ranks third among states in the United States in terms of percent forest 
cover.  Of the 12.0 million acres of forests that cover 78 percent of the state, over 88 percent is 
owned by private groups and individuals (Griffith and Widmann, 2003).  Because of the 
extensive private ownership of these lands and their resources, providing assistance and 
management advice to the private individuals owning these forestlands is essential to maintain 
the culture and economy of the state, as well as the environment and biodiversity of the state‘s 
forest resources.   
 The rural culture that has developed in the state of West Virginia is a product of the 
mountainous terrain, vast forests, ubiquitous rivers and streams, and the small communities that 
dot the landscape.  The forests provide privacy, aesthetics, and recreation to residents and 
visitors.  From an economic standpoint, these forests provide jobs to people who live in the 
7 
 
isolated hollows and valleys throughout the state.  The state‘s dependence upon natural 
resources, from coal extraction or timber production, has played a major role in the economy and 
culture that has developed.  Childs (2005) conducted an economic analysis for the wood products 
industry and estimated the overall impact that these industries have on the state‘s economy , 
claiming:  
―West Virginia‘s wood products industry contributes more than $4 
billion annually to the West Virginia economy.  West Virginia‘s wood 
products industry accounts for nearly 30,000 jobs across the state and 
pays in excess of $703 million of employee compensation. All of this 
activity generates significant tax revenues for the state, including $45.4 
million in timber severance taxes, consumer sales taxes, personal income 
taxes, corporate net income taxes, and business franchise taxes (p. 9, 
Childs, 2005)‖. 
 Another notable source of the state‘s income is generated from wildlife-associated 
recreation. These activities, including hunting, fishing, and wildlife watching, account for $803 
million in economic impact in West Virginia (Childs 2005).  Sustainable management of the 
state‘s forest resources will allow for the future prosperity of these industries and the jobs they 
supply. 
 In regards to diversity, Hicks (p 187, 1998) described the wide range of environments 
that support the many vegetative species in the central Appalachian region:   
―…due to factors such as aspect, slope position, geology, past land use 
practices, patchy forest fires, and past cutting practices, the forests of the 
central hardwood region actually consist of a complex mosaic of stands 
with a high degree of internal diversity.‖   
 The WV Division of Natural Resources reported that there are currently 146 vegetative 
communities recognized because of their existence in the state (WVDNR, 2003).  The mixed 
mesophytic forests that exist in much of the plateaus and hills west of the Appalachians 
(including West Virginia) support one of the most biologically diverse temperate regions of the 
world.  Throughout its range, 95 percent of this habitat has been converted or degraded over the 
past two hundred years.  Under sustainable and conservation-minded management, the second-
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growth forests have the potential to recreate the immense range of biodiversity once represented 
(Ricketts et al, 1999).    
 
Forest Management Challenges 
 Some management implications that occur on public forestland are not subject to the 
political boundaries drawn by people and political entities.  One major threat to the health of our 
national forests is non-native invasive species (Bosworth, 2004).  These problems occur with or 
without notice on private forestlands.  Invasive plants out-compete native vegetation for growing 
space and resources, and can alter species composition.  This can displace wildlife that is reliant 
upon the native ecosystem that existed prior to the invasion of these aggressive alien plants.  
There is a variety of non-native pests and insects, accidentally introduced, that are causing the 
decimation of important tree species.  Currently, two examples of pests that have drawn much 
attention are the emerald ash borer and the hemlock woolly adelgid.  Without action on both 
private and public forestlands, these issues cannot be effectively managed and the rich diversity 
that exists in West Virginia is at risk.   
 Another issue that may pose a threat to forestlands is suburban development caused by 
population growth.  While much of West Virginia remains undeveloped with vast forestland, 
areas such as the New River Gorge and Canaan Valley have been subject to second home 
development (Smith, 2007).  There was an 11 percent average population increase in the eastern 
panhandle counties between 2000 and 2006 (U.S. Census, 2006).  Because of this area‘s 
relatively close location to the Baltimore and D.C. metropolitan centers, a substantial amount of 
land is being used for second or retirement homes, weekend recreational use, and property by 
outside residents (Rosenberger et al., 2002).  Hailu (2002) reported that the population growth in 
the eastern panhandle may be attributed to the development of ‗bedroom communities‘ where 
people who work in the metropolitan areas of Maryland, Virginia, and D.C. are residing there 
seeking lower property values and a higher quality of life.  Overall, the rest of the state 
experienced negative or very small increases in population.   
 As people escape to the outskirts of densely populated areas, they bring with them the 
desire for a higher quality of life in the peaceful countryside (Egan & Luloff, 2000).  The 
ideologies introduced by individuals from urban environments will create a more diverse 
political atmosphere.  Their use of the forest may be limited to recreation, aesthetics and 
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sightseeing, thus changes may occur within the utilization of forest resources for economic 
purposes.  Concern for aesthetics and conservation can affect timber production and other 
management practices that are not harmonious with the objectives of the new populations.   
 A study of communities surrounding Charlottesville, Virginia by Wear and others (1999) 
suggested that as the number of people per square mile increases, the probability of forest 
management decreases.  Other literature has addressed the topic of the urban-rural interface and 
possible implications to resource management.  Egan and Luloff (2000) acknowledged that rural 
places are subject to changes in attitudes towards the management and use of forests.  These 
changes have influenced the role of forests in rural economies and social structure and have also 
led to the development of forestry policy.   
 
Characteristics and Trends Associated with NIPF Owners 
 The number and acreage of private forestland owners has increased through the years.  
Birch (1996) reported a six percent increase between 1978 and 1994 in individual ownerships 
and a four percent increase in the acreage owned by this group.  He noted that the new 
generation of forestland owners were ‗younger, better educated, and had higher incomes‘ than 
ten years prior (Birch, 1996).  Between the 1978 and 1994 national studies of NIPF owners, there 
was an increase in retiree ownerships (+3%) and the number of holdings by persons employed in 
the ‗other‘ category (+9%).  The other category in these studies were comprised of service 
workers, homemakers, and non-blue collar and -white collar professions.  The majority of NIPF 
owners lived within a mile from their forestland holdings (Birch, 1996).   
 In the most recent national study of non-industrial private forest owners, or ‗family 
forest‘ owners, Butler and Leatherberry (2004) concluded that the number of owners 65 and 
older increased by 34 percent between 1993 and 2003, and the average age of NIPF owners was 
60 years.  Nearly two-thirds (62%) had some college education (Butler & Leatherberry, 2004).  
Seven out of 10 owners reside within one mile of their forest and twelve percent of owners have 
a secondary home located within a mile of their forestland (Butler & Leatherberry, 2004).   
 Butler and Leatherberry (2004) found that the probability of harvesting, seeking 
management advice, and establishing a management plan increases as the size of a landowner‘s 
property increases (see also Wear et al., 1999; Sampson, 2000).  Forest fragmentation and 
parcelization will affect management of non-industrial private forests in years to come.  Butler 
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(2008) emphasized the importance of the size of forest holdings, as this ownership attribute is 
positively correlated with having a written forest management plan, having received forest 
management advice, and conducting commercial timber harvests.  Birch (1996) reported an 
increase in the number of individuals owning forestland, while there was a decrease in the 
average size of their holdings between 1978 and 1993.  For example, nationally, the number of 
ownerships of 10 to 49 acres increased from 1.2 million in 1978 to 2.8 million in 1994 (Birch, 
1996).  These ownerships totaled 60 million acres in 1993, an increase of 32 million acres from 
1978 estimates (Birch, 1996).   
 By 2010, 95 percent of private ownerships are expected to be broken into properties less 
than 100 acres with an average ownership of about 17 acres (DeCoster, 1998).  The more recent 
survey of NIPF owners reported a similar trend associated with individual ownerships.  Based on 
the 2003 National Woodland Owners Survey, Butler and Leatherberry concluded there was an 
increase of 11% in the number NIPF ownership between 1993 and 2003 (Butler and 
Leatherberry, 2006).  The majority of landowners (89%) own between 1-49 acres; forestland 
owners with holdings greater than 50 acres only comprise 11% of the NIPF owners.  Properties 
less than 50 acres had the largest increase in the number of new landowners, meaning that more 
and more forestland owners are controlling smaller tracts of land. 
 At the national level, only 3 percent of family forest owners have a management plan for 
their property and only 16 percent sought management advice from a professional (Butler & 
Leatherberry, 2004).  The most recent National Woodland Owners Survey (NWOS) reported that 
only 4 percent of forestland owners in the Northern region, which includes WV, have written 
management plans and 13 percent have sought management advice over the 5 years prior to the 
study (Butler & Leatherberry, 2004).   In addition, nearly one-quarter (22%) of NIPF owners 
who have harvested in the Northern region obtained advice from a professional during their most 
recent timber operation (Butler & Leatherberry, 2004).   
 Birch (1996) found that the main reasons for ownership involved the property being used 
as part of a residence and/or farm, for aesthetic enjoyment, or for domestic use.  Revisited by 
Butler in 2006, reasons for owning land have not changed significantly, but now include owning 
land to pass to heirs, and forest land investment. The objective for owning land for timber 
production is not cited as frequently as in past years.   
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Development of Programs and Policy to Assist NIPF Owners 
 Throughout the years, programs and policies have evolved as the understanding of forest 
development and impacts of past exploitive harvesting practices have increased.  Concerns of 
timber shortages were stirring by the end of the 1800s due to the heavy timbering carried out to 
fuel commercial development in the eastern United States (Sampson & DeCoster, 1997; 
Stoddard, 1942).  Williams (1989) estimated that the original forest cover (between 822 to 850 
million acres) in the country had been reduced to approximately 470 million acres by 1920, of 
which only 138 million acres were of ‗original condition‘, or virgin, forests.  The degradation of 
lands once covered with a seemingly endless supply of natural resources, created an environment 
in which government and industry were concerned about timber shortages.  Regulation was 
needed on public lands and policy was needed to help industry, as well as private forest owners, 
conserve and responsibly manage their land for the greater good of the country.  While the 
timber industry is credited with the establishment of the Tree Farm Program, much of the 
development of these programs is due to federal governmental efforts.   
 The United States Department of Agriculture (USDA) Division of Forestry was 
established in 1880 to provide information about forests and forest industry (Best & Wayburn, 
2001).  This marked the beginning of a growing movement to assist and encourage non-
industrial private forest landowners to sustainably manage their forestlands to ensure future 
timber supply, and also to conserve soil and water resources. Non-industrial private forests 
(NIPF) are forestlands owned by private individuals, groups, corporations, or tribes, who do not 
maintain forested property for the sole purpose of timber production.   In 1898, Gifford Pinchot, 
a key figure in the movement of forest conservation, was named the head of the Division and 
was focused on not only providing information, but actively assisting NIPF owners in sustainable 
and practical forest management (Best & Wayburn, 2001).  Even with limited staff, the Division 
assessed 400,000 acres of private forests in 10 states during the first year of operation under 
Pinchot (Stoddard, 1961).  
 Due to the heavy harvesting, several program existed through the 1900s to encourage tree 
planting on both federal and private lands.  Extensive efforts were made to restore forests that 
had been mismanaged:  
―The Civilian Conservation Corps (CCC) planted 2.3 million acres of 
public and private lands to trees from the mid-1930s to the mid-1940s.  
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The Soil Bank Program planted 2.2 million acres of private crop lands to 
tree from 1956 to 1961.  The Conservation Reserve Program (CRP) 
planted 2.8 million acres on highly erodible lands during the late 1980‘s.  
Annual tree planting in the United States has increased from 140,000 
acres in 1930 to 2.6 million acres in 1998 (p. 24, Moulton & Hernandez, 
1999)‖.   
 Federal programs have also been created to help share the costs of applying sound, long-
term management to private forestlands.  The earliest federal cost-share program incorporating 
forestry practices was the Agricultural Conservation Program (ACP), authorized as part of the 
Soil Conservation and Domestic Allotment Act of 1936 (Cubbage et al., 1993).  As part of the 
1936 Act, federal monies were allocated to private landowners through local administrating 
committees to encourage them to use practices that would conserve soil (Sampson & DeCoster, 
1997).  Along with other practices to achieve the goals of soil and water conservation, forestry 
practices eligible for cost-share dollars under this program included tree planting and timber 
stand improvement (TSI) (Skok & Gregersen, 1975).  Practices specified under TSI funding 
included pruning, thinning, crop-tree release, removal of undesirable trees or vegetation, and 
livestock exclusion fencing (James & Schallau, 1961).   
 Based on annual summaries recorded from 1946 to 1958, a total of only 1.1 percent of 
ACP funding was allocated towards forestry-related practices (James & Schallau, 1961).   
Funding for forestry declined from the 1960‘s, resulting in high competition for cost-share 
dollars available to private landowners.  Compounding the competition for financial resources 
was a lack of concern from program administrators at the local level to use cost-share dollars for 
forestry practices (Cubbage et al., 1993).  With the greatest proportion of funding for forestry 
practices allocated to tree planting, 7.2 million acres were planted through ACP cost-shared 
dollars (1936-1992) and over three-quarters remained in forest use in 1992 ([Kurtz et al., 1994], 
in Sampson & DeCoster, 1997).   
 Realizing the negative public opinion towards the timber industry due to a growing 
conservation movement in the early 1900s and their historical mismanagement of forest 
resources, timber companies began to remediate the environmental degradation that resulted 
from overharvesting.  The rapid decline in mature virgin stands nationally forced industry to 
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restock and grow the stands they had decimated to ensure future timber production (Sharp, 
1949).    
 Due to the amount of forest resources lost on private lands, the timber industry began to 
play a role in encouraging private landholders to conserve and enhance their forest resources 
(Sharp, 1949).  As an attempt to prevent fire, secure sustainability of vast private forestlands, and 
to shift the public‘s image of the forest industry towards ‗conservation-sound management‘, the 
American Tree Farm System (ATFS) was created.  This program originated in the northwestern 
United States in 1941 when the Weyerhaeuser Timber Company coined their reforestation 
project a ‗tree farm‘ (Sharp, 1949).  The buzz of conservation and the esteemed recognition 
related to this program stimulated a national movement for private forestland owners to enroll 
and become a certified Tree Farm.   
 Initially, many large industry forestlands were certified, wanting to improve their public 
image.  After only a year of operation, the program had enrolled and certified 5 million acres 
(Sharp, 1949).  The high rate of enrollment led to the questionability of the certification 
standards of the utilization of sustainable forestry practices were being inspected and assessed on 
enrolled properties (Sharp, 1949).  Coupled with this and the threat of federal regulation of the 
industry to ensure proper management, the program evolved and became more and more 
stringent in its standards and qualifications for Tree Farm certification.   
 Still viable today, the ATFS serves as an internationally-known forest certification 
system and supports private landowners holding 24 million acres of family forests (American 
Tree Farm System, 2004).   Since its inception, programs carried out under the American Tree 
Farm System have strived to encourage forestland owners to sustainably manage their 
woodlands.  Once focused on tree planting and increasing timber productivity on forestlands, the 
effectiveness of this program is attributed to an increased focus on the landowner‘s desired land-
uses and needs (American Tree Farm System, 2004).    
  At the federal level, Congress enacted the Forestry Incentives Program (FIP) in the 1973 
Agriculture and Consumer Protection Act to provide private landowners a cost-share program 
solely to help increase the nation‘s timber supply and improve the management of existing 
forests on non-industrial private forestlands (Sampson & DeCoster, 1997).  Practices approved 
through this program included reforestation, timber stand improvement (TSI), site preparation 
for natural regeneration, and firebreak construction (Sampson & DeCoster, 1997).  Of the 3.7 
14 
 
million acres that had received cost-share dollars from FIP through 1990, 2.5 million had been 
planted with trees and TSI was performed on 1.2 million (Cubbage et al., 1993).  This program 
was authorized until the Farm Bill of 2002, which replaced FIP with the much broader Forest 
Land Enhancement Program (FLEP).   
 Prior to the 1970s, few researchers deviated from attempting to understand the role that 
private forestlands played in securing timber supplies as a function of demographic and 
forestland holding characteristics (Cubbage et al, 1993; Egan, 1993, 1997; Best & Wayburn, 
2001).  One of the earliest studies conducted by C.H. Stoddard Jr. (1942), which sought to 
understand other management objectives important to non-industrial private forestland owners 
(NIPF), found that landowners in the Northern Lake States tended to be interested in recreation, 
wildlife habitat, and non-timber forest products.  Only 43 percent of New England forestland 
owners held their land for timber values, while the remaining proportion held forestland for 
recreational use, the purpose of merely owning land, as part of the residence, and other non-
timber related reasons (Barraclough & Rettie, 1950).   
 Stoddard (1961) reported that farmers that also held forestlands saw their woodlots as 
merely a part of the residence and rarely applied active management.  While limitations exist in 
the management of small private forests (i.e. costs, lack of resources, tract sizes, limited income), 
he called for the creation of programs that would help landowners capitalize on the potential of 
the forests, with consideration of the forest characteristics and owner activities (recreation, 
wildlife management, other interests), in addition to the demand for forest products.  Past 
programs were designed under the impression that NIPF owners had different attitudes than the 
general public towards land management and that their forests were held due to their interest in 
timber production, when in reality this segment of the population was not substantially different 
and many do not have an interest in harvesting (Bourke & Luloff, 1994).  Thus, the development 
of programs focused on these land uses had been ineffective and the future of assisting NIPF 
owners was dependent upon providing them guidance and knowledge to responsibly manage 
their land with focus on their objectives (Bourke & Luloff, 1994) 
 
Forest Stewardship Program and Related Cost-share Programs 
 The Farm Bill of 1990 authorized the first forestry title, which devoted a portion of the 
Farm Bill explicitly for forestry-related programs and policy.  This bill contained programs 
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oriented towards long-term forest management of non-industrial private forest (NIPF) lands 
(Best & Wayburn, 2001).  NIPF lands are those owned by any private individual, group 
association, corporation, Indian tribe, or other private legal entity and also includes rural lands 
with existing tree cover or suitable for growing trees (USDA Forest Service, 2005).  Within this 
legislation, the Forest Stewardship Program (FSP) was created to assist private forest landowners 
develop management plans for their forestlands with the help of a certified forester.  
Administered by state forestry agencies and funded through the USFS, this program provides 
educational, technical, and monetary assistance to manage NIPFs sustainably.  Sustainable forest 
management entails the long-term maintenance or enhancement of multiple forest resources, 
such as forests, wildlife, water, soil, and other amenities that forestlands supply (USDA Forest 
Service, 2005).  Although this program is voluntary, the landowner agrees to manage this 
forestland in accordance to the approved stewardship plan to enroll in the program.  Stewardship, 
or management, plans are developed to support the objectives of the landowner and serve as a 
guide for implementing practices that achieve their property-specific goals.  Once plans are 
written by a forester and accepted by the landowner, they are reviewed by the state forestry 
agency for approval.  Because of the voluntary nature of the program and the lack of resources 
needed to monitor landowner progress towards meeting the management objectives of their 
approved stewardship plan on the ground, the number of plans written and acreage enrolled may 
not truly describe the success of the program.  The extent that participants are successfully 
implementing practices as recommended in their plan will define its effectiveness and influence 
on management of NIPF lands (Egan et al., 2001; USDA Forest Service, 2005).   
 In 1992, nearly half (48%) of the United States‘ 737 million acres of forests were 
classified as nonindustrial private forest lands ([National Research Council, 1998], in Esseks & 
Moulton, 2000).  Because of the importance of these lands, water and soil conservation, and 
other products and environmental services, as well as earlier research showing that NIPF owners 
are interested in more that timber production, the federal government created the FSP to provide 
landowners with the technical assistance, education, and resources available to sustainably 
manage their woodlands.  Intentions were that by establishing a program that catered to the 
diverse goals and objectives of landowners, more active and intentional management would 
result (Esseks & Moulton, 2000; Best & Wayburn, 2001).  By 1997, national participation in the 
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FSP had resulted in the preparation of over 130,000 plans for an estimated 16.5 million acres 
(Esseks & Moulton, 2000).    
 The first cost-share program associated with the FSP was the Stewardship Incentive 
Program (SIP), which was included in the Farm Bill of 1990.  Depending on the amount of 
federal dollars that states received to assist NIPF owners, participants could receive up to 
seventy-five percent reimbursement for practice implementation.  Under the SIP, a landowner 
with an FSP plan could apply for monetary assistance to apply practices on the ground, including 
reforestation/afforestation, the establishment, maintenance, and renovation of windbreaks and 
hedgerows, protection/improvement of riparian areas and wetlands, fisheries habitat 
enhancement, wildlife habitat enhancement, and forest recreation enhancement (Cubbage et al., 
1993).  Cost-share dollars were also available for management plan development in the case that 
the landowner did not have one in place (Cubbage et al., 1993).   
 The success of SIP varied regionally and by state.  In South Carolina, 62 percent of 
landowners had applied for SIP cost-share assistance to implement their stewardship plans 
(Melfie et al., 1997).  SIP was also successful in West Virginia until funding ceased in 1997.  
Within the four or five years that the program was administered, the state was able to fund over 
$2 million for various practices, including timber production practices and wildlife habitat 
enhancement (Whipkey, 2001).  The cost-share program was well received in the state and 
landowners were very willing to pay for the remaining cost of practice implementation 
(Whipkey, 2001).  Nationally, between 44 to 58% of FSP participants across the four regions of 
the country had received cost-share assistance for plan implementation (Esseks & Moulton, 
2000).   
 Through time, other programs have been initiated to offer cost-share assistance to NIPF 
owners.  In 1996, the Environmental Quality Program (EQIP) was authorized to provide some 
forestry-related assistance.  Administered by the National Resource Conservation Service 
(NRCS) and the Farm Service Agency (FSA), practices eligible for cost-share funding include 
the improvement and conservation for at-risk wildlife species, as well as soil 
erosion/sedimentation control and conservation of ground and surface water (NRCS, 2004a).  
These and other agricultural-focused practices may receive up to seventy-five percent cost-share 
assistance.  Although not specifying the extent of assistance provided to FSP participants, the 
NRCS reported in 2004 that 51.5 million acres were enrolled into the program, and nearly $1.08 
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billion had been obligated to aid in management of agricultural land.  This program has been 
reauthorized by the Farm Bill of 2008 and is currently being reorganized to include more forest 
practices.  As of this study, final rules have not been released to establish the allocation of 
federal funds.   
 The Wildlife Habitat Incentives Program (WHIP) is also administered by the NRCS and 
was authorized in 1996 and was reauthorized through the 2008 Farm Bill.  This program is 
focused on providing cost-share assistance to private landowners to create or enhance wildlife 
habitat for species of national, State, Tribal, and local significance (NRCS, 2004b).  Since 1998, 
the NRCS reported in 2004 that 14,700 landowners have enrolled in the program, covering 2.3 
million acres.  Some sensitive species that have benefited from this program include the Karner-
blue butterfly (Lycaeides melissa samuelis), Eastern collared lizard (Crotaphytus collaris), and 
grasshopper sparrow (Ammodramus savannarum).   
 As a replacement to SIP and FIP, the most recent cost-share program associated with the 
FSP has been the Forest Land Enhancement Program (FLEP).  Authorized in 2002 (with no 
further authorization in the 2008 Farm Bill), this program offered much of the same extensive list 
of forestry practices eligible for cost-share dollars as in the past, but it sought to combine the 
most effective qualities of earlier programs.  Title VIII of the 2002 Farm Bill authorized FLEP‘s 
assistance to NIPF owners to sustain the long-term productivity of timber and non-timber 
resources. Practices eligible for FLEP funding included afforestation and reforestation, 
improvement of poorly stocked stands, timber stand improvement, practices necessary to 
improve seedling growth and survival, and growth enhancement practices, as well as practices 
that reduce risks to forest health such as fire, insects, invasive species, disease, and weather.   
 Historically, common limiting factors of federal programs to assist NIPF owners are 
program awareness and the availability of adequate and consistent funding (Kilagore et al., 
2007).  In 1954-55, between 82 and 97 percent of NIPF owners in northern Michigan were 
unaware of the existence of assistance programs, such as the forestry extension program, service 
forestry program, and the Agricultural Conservation Program (ACP) (Yoho & James, 1958).   
Many landowners were not taking advantage of forester‘s services and technical assistance 
because they either did not know how a forester could help them or that they did not know that 
such services existed (Anderson, 1960).  His study of southern small forestland owners also 
indicated that owners with lower incomes would have employed assistance program for tree 
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planting on their lands if they had known of their existence (Anderson 1960).  More recently, 
some studies have shown that limited numbers of forest landowners are aware of forestry 
assistance programs (Kilagore et al., 2002).  The evaluation of the West Virginia FSP found that 
nearly one-half of respondents were not enrolled in any other forest landowner assistance 
programs (Jennings & McGill, 2005).  The one exception was the Managed Timberland Tax 
incentive, with 17 percent of respondents participating in this program as well as the FSP, the 
most often reported program used was the Stewardship Incentive Program, with only 16 percent 
of participants using this cost-share program (Jennings & McGill, 2005).  Conversely, another 
study of the FSP found that, nationally, 50 percent of respondents had received cost-share 
assistance to implement their stewardship plan (Esseks & Moulton, 2001).   
 A study of the influence of financial incentive programs found that the appeal and 
awareness of programs that were better-funded were rated highest by NIPF owners across the 
country (Kilagore et al., 2007).  While no program was highly rated (above 3.5 of a 4-point 
scale) in its appeal or landowner awareness of its existence, the FSP and FLEP were rated the 
highest in respect to these characteristics (Kilagore et al., 2007).  These programs were also rated 
moderately to highly effective in encouraging overall sustainability (Kilagore et al., 2007).  In 
terms of the ability to assist NIPF owners to meet a variety of management and ownership 
objectives, the FSP and FLEP were rated more highly than any other federal program (Kilagore 
et al., 2007).   
 
Evaluating the Forest Stewardship Program 
Plan Implementation 
 A national study of the FSP revealed that a large proportion (84%) of participants across 
the country had begun to implement some of the practices recommended in stewardship plans 
(Esseks & Moulton, 2001).  Among practices surveyed, ‗growing or caring for trees‘ was 
reported with the highest implementation rates across the country.  Specifically, this 
classification included planting, thinning, and fighting forest disease or pests.  ‗Improving or 
preserving forestland for wildlife‘ ranked second and ‗Harvesting or marketing trees‘ ranked 
third most frequently implemented practices at the national level.   
 Since the inception of FSP, several assessments have been conducted to evaluate the 
effectiveness of the program in terms of practice application.  Based on the first evaluation of 
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West Virginia‘s FSP, the most frequently reported practices implemented were timber stand 
improvement and harvesting, with just over one-fifth of respondents reporting practice 
application (Egan et al., 2001).  Nineteen percent of respondents had applied grapevine removal, 
which was the third most frequently recommended practice.  Wildlife habitat improvement was 
implemented by 15 percent of respondents and was the fourth most commonly recommended 
practice.  Ten years after the establishment of the FSP, another study was conducted to evaluate 
the implementation of recommended practices in West Virginia (Jennings, 2003).  High 
implementation of management practices were found among WV FSP participants (Jennings & 
McGill, 2005).  Practices relating to wildlife habitat management, timber stand improvement, 
and the development of recreational opportunities proved to be the most often applied practices.  
However, all ten practices in question were applied on nearly 50 percent or more of the 
occasions it was recommended (Jennings & McGill, 2005).    
 
Factors Influencing Practice Application 
 A national evaluation of the program found that 65 percent of participants had not 
received advice from a specialist about managing forestland prior to enrollment in the FSP.   For 
many participants (56%), the program provided a venue for forestland owners to make contact 
with a natural resource professional and the majority (88%) of participants felt that the program 
provided a valuable source of information (Jennings & McGill, 2005).  The establishment of a 
management plan is significantly associated with the implementation of forest management 
practices, as well as the extent and number of practices applied (Baughman & Updegraff, 2002).   
 Over one half of respondents in all regions reported that they had applied at least one new 
practice on their land that they had not prior to enrollment. Collectively, there was also a 15 
percent increase in participants across all regions stating that they had received or would pursue 
professional advice about land management after enrollment in the FSP (Esseks & Moulton, 
2001).  This trend was also evident in terms of participants subscribing to informative materials, 
such as magazines, online resources, and newsletters, with an increase from 17 percent before 
enrollment to 45 percent afterwards (Esseks & Moulton, 2001).  Although other factors may play 
a role in behavioral changes, the indication that these changes occurred after program enrollment 
may reflect the success of the program (Esseks & Moulton, 2001)  
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 Researchers have investigated the relationships between landowner and participation 
characteristics and their tendency to implement forest stewardship plans.  Landowner 
characteristics included items such as income, age, years owned, ownership objectives, and 
tenure.  Participation characteristics involved information about stewardship plan author, 
satisfaction with written plan, certainty that recommendation will meet management objectives, 
recommendation of practices, and so on.  Practice implementation has been closely linked to the 
recommendation of forest management practices in stewardship plans (Egan et al, 1997; Esseks 
& Moulton, 2001; Jennings & McGill, 2005).  The use of other private landowner assistance 
programs, such as Tree Farm program, cost-share assistance, and tax incentives, were 
significantly related to the application of practices by WV FSP participants (Jennings & McGill, 
2005).  In addition, participants that received follow-up technical assistance were more likely to 
apply more than one practice to achieve management objectives (Esseks & Moulton, 2001).   
 In addition, there was a strong association between the implementation of recommended 
practices related to the management objectives of the landowner.  Another study of FS programs 
in six states (IL, IN, IA, MI, MN, and WI) in the north central region found similar results, as 
owners that held forestlands for income and sale of forest products were more likely to 
implement timber stand improvement and harvesting, where as those who owned forestland as 
part of their farm reported higher rates of implementation for soil protection (Baughman & 
Updegraff, 2002).  The certainty that the FSP participant felt that their stewardship plan would 
meet their objectives was also significant in determining practice implementation (Jennings & 
McGill, 2005).   
 
Participants and their Evaluation of the Forest Stewardship Program 
 Reasons for enrollment in South Carolina‘s FSP were cost-share assistance, professional 
assistance, concern for future generations, and the integration of multiple-use management 
(Melfie et al., 1997).  Baughman and Updegraff (2001) found that over one-half of respondents 
obtained a stewardship plan due to their interest in better stewardship and forest management, in 
addition to learning more about their property.  Cost-share and incentive programs were also 
important reasons for these owners, with nearly one-quarter of respondents reporting this as a 
reason for the establishment of a stewardship plan (Baughman & Updegraff, 2001).  Similar 
findings were found among WV FSP participants (Jennings & McGill, 2005).   
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 When asked about the ease of understanding their written plan and the enrollment 
process, the majority of respondents reported their plans (93%), as well as associated paperwork 
(85%), to be very easy or easy to understand (Baughman & Updegraff, 2001).  In terms of 
follow-up technical advice, just below two-thirds (62%) of respondents had received such 
assistance.  Three-quarters (76%) of advice given was from a public agency and nearly all 
respondents (95%) rated the follow-up advice information they received as moderately to highly 
useful.  
 Because each state has control over the administration of the FSP in following the 
national guidelines and standards of the program, evaluations have been completed at the state 
level to understand the level of satisfaction of program participants.  In West Virginia, research 
has shown that there are high levels of satisfaction with the Forest Stewardship program, the 
foresters who wrote landowners‘ stewardship plans, and the written stewardship plan (Egan at 
al., 2001; Jennings & McGill, 2005).  There was a high level of satisfaction among participants 
who have completed or started to complete some of the recommendations in the plans for their 
property (Jennings & McGill, 2005).  An evaluation of the FSP in north central states revealed 
that participants rated the visit with a forester, as well as their written plan and its composition 
very high (Baughman & Updegraff, 2002).  When asked the value of different types of help that 
would enable participants to complete recommendations in stewardship plans, respondents of 
this study indicated that they value more government cost-sharing, more professional advice, and 
more training to complete practices.   
 Research efforts that have served to monitor the efficiency of federal forestry cost-share 
programs have explored landowners‘ dissatisfaction with the FSP and have elicited suggestions 
from participants for improvements to the program.  The most often reported reasons for 
dissatisfaction were increases in property tax for filing a FS plan, lack of foresters to be able to 
fulfill the demand for stewardship advice, and landowners‘ lack of funds to implement 
recommended practices (Egan et al., 1997; Baughman & Updegraff, 2001).   
 
Evaluating the Reliability of Landowner Responses 
 Aside from understanding the management behaviors, attitudes, and characteristics of 
NIPF owners and participants of the FSP, research has pointed to several biases that may be 
introduced by using only one method of data collection for research of poorly understood social 
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phenomena (Egan et al., 1995). Esseks and Moulton (2001), in recognizing the high percentages 
of practice implementation on a national level, noted that the extent of plan implementation may 
be more exaggerated due to nonresponse error.  Because the extent of plan implementation does 
not represent all FSP participants, the extent of implementation of participants that did not 
partake in the study is unknown.   
 Addressing such issues, research has been conducted using multiple data collection 
methods to evaluate the reliability of landowner survey responses.  Based on their reports of 
conducting a timber harvest during a mail survey, only 86 percent of Pennsylvanian NIPF 
owners confirmed that they had indeed harvested when interviewed by telephone only eight 
months later (Egan & Jones, 1995).  Ten percent of respondents that had originally reported 
harvesting stated that they had never harvested timber on their property, and one respondent 
actually stated that they did not even own forestland (Egan & Jones, 1995).    
 The 1997 assessment of the effectiveness of the FSP in West Virginia found that only 88 
percent of survey participants that stated that had harvested since their FSP enrollment in the 
initial survey responded consistently in the follow-up assessment.  Eight percent of these 
respondents had harvested prior to the development of their stewardship plan, 2 percent said they 
were involved in a non-commercial harvest, and another 2 percent had not harvested at any time.  
There may be several explanations for these discrepancies, but such inconsistencies among 
survey responses can supply social researchers in the field of natural resources with incorrect 
data leading to unreliable inferences, without on-site monitoring.   
Study Objectives 
 One purpose of this study is to provide clarity about the implementation that is occurring 
on NIPF lands enrolled in the Forest Stewardship Program by elaborating on findings from a 
mail survey conducted by Jennings (2003) on the implementation of recommended management 
practices on forestlands enrolled in the West Virginia Forest Stewardship Program.  The 
following research questions were investigated: 
Q1.1 To what extent are recommended forest management practices being implemented 
on the ground?  Is there a relationship between a practice recommendation and its 
implementation and/or the extent of land area (acres/miles) on which it is applied?   
23 
 
Q1.2 Regardless of whether or not practices were recommended in a management plan, 
to what extent are practices implemented and are there relationships among 
practices in terms of the extent (acres/miles) to which they are applied?   
Q1.3 Are there differences in the extent of practice application (acres/miles) among 
landowners with differing ownership objectives?   
Q1.4 Do cost-share programs influence whether practices are implemented? Is there a 
difference in the extent of application (acres/miles) between those who use cost-
share programs and those who do not?   
 The second purpose of this study is to validate the responses given by participants of the 
previous study of the West Virginia FSP (Jennings, 2003) and to understand the inconsistencies 
that may occur when research is limited to one survey method.  To address this objective, these 
research questions were asked: 
Q2.1 Is there consistency in the responses given in this survey and the previous study by 
Jennings?  By using multiple surveys to find greater detail in responses from 








Survey Development and Sample Establishment 
 Telephone survey questions were formulated in a collaborative effort between faculty 
from the WVU Division of Forestry and the WVU Division of Sociology and Anthropology.  
The questionnaire was modeled after the earlier WV FSP study (Jennings, 2003).  In contrast to 
the earlier study that was geared towards understanding landowner demographics, levels of 
satisfaction with various aspects of the program, motivation for enrollment, implementation of 
recommended practices, and participation in other NIPF assistance programs, the telephone 
questionnaire was designed to have participants provide information about the extent of practice 
application (acres or miles) and the use of cost-share programs to implement practices, as well as 
the amount of time that had passed since practice application.  Questions were designed to get an 
assessment of the amount of land upon which a practice had been implemented, providing data to 
address the first objective of this study (pg 22).  Respondents who had not applied one of the ten 
practices were then asked about their primary reasons for not implementing them.  Responses 
available to those not implementing certain practices were: 1) monetary constraints 2) time 
constraints or 3) unsuitable conditions to implement practice.  Prior to asking respondents about 
their recommended and implemented practices, other questions related to the usefulness of their 
stewardship plan and the frequency of plan referral, how their forestland was acquired, the 
importance of various landownership objectives, practices recommended in their stewardship 
plan, and motivations for management application.  The instrument was reviewed and approved 
by the WVU Office of Research Compliance. 
 Survey participants were selected from a list of 3,092 landowners who were enrolled in 
the West Virginia FSP.  This list was also the source for the earlier mail survey (Jennings, 2003).   
A letter explaining the upcoming telephone survey study, a summary of the previous FSP study 
by Jennings (2003), and a postage-paid ―non-participant‖ postcard were sent to all enrolled 
households that had a telephone number listed in the FSP participant database (n=2,131).  
Recipients were asked to return the postcard if they did not wish to participate in the study and 
were asked to indicate their reason(s) for non-participation.  Reasons for non-participation listed 
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on the postcard included: 1) no longer in program, 2) never enrolled, 3) sold property, 4) no time, 
5) do not wish to participate, and 6) other reason. 
 Of the 2,131 letters mail to FSP participants, 408 were returned due to incorrect addresses 
or the recipient had passed away and 213 postcards were returned by FSP participants that did 
not wish to participate in the study (Table 1).  Individuals that returned postcards were removed 
from the calling list.   
Table 1. Reasons for non-participation, based on pre-mailing postcard returns. 
Reason n % 
Do not wish to participate 99 46 
Other 45 21 
No longer in program 36 17 
No time 31 15 
Sold property 31 15 
Never did enroll 15 7 
Note:  Percentages do not total to 100% due to multiple responses. 
    
 To address the second study objective of validating responses (pg 23) given by 
participants of the previous mail survey, it was essential to link the mail-questionnaire data with 
the telephone survey data.  The remaining contacts were designated the same identification 
number from the previous mail survey to maintain a linking variable with the database from the 
Jennings (2003) survey.  Linking these two databases also made it possible to avoid repetitive 
questions that the respondent may have answered in the previous mail survey and assured the 
confidentiality of respondents‘ personal information that had been collected in the earlier 
Jennings (2003) survey. The resulting database of 1,510 randomly-ordered telephone numbers 
was supplied to the WVU Survey Research Center (SRC) who had been contracted to conduct 
the telephone interviews.  The SRC selected just over one-half (54%) of the contact list for the 
survey (n=820) in an attempt to achieve a sufficient response rate.  The response rate was 
calculated using the percent of the total number of attempts made (n=820) that resulted in 
completed interviews (n=327) (AAPOR, 2008).  The cooperation rate was calculated using the 
total number of successful contacts (n=437) that yielded a completed interview (n=327) 
(AAPOR, 2008). 
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Data Collection  
 Data collection was conducted from September to mid-December of 2005 through the 
Survey Research Center (SRC) at West Virginia University, Morgantown, WV.  Two 
interviewers were trained to conduct the telephone survey prior to data collection.  Later on in 
the data collection process, these interviewers were replaced due to their time constraints to 
conduct the survey.  The telephone interviews were conducted from 10:00 am to 8:30 pm, three 
days per week.  Three attempts were made to contact each of the randomly selected FSP 
participants.  If no contact was made during the second attempt, the interviewer left a message 
explaining the purpose of the call and stated that one additional attempt would be made.  Contact 
attempts that failed after three trials were replaced by the next phone number on the randomly-
generated list of contacts. 
 As telephone interviews were completed, responses were recorded on Scantron sheets, 
and electronically scanned to develop the database in Microsoft Excel.  Due to missing and 
duplicate respondent identification numbers in the final merged database, 26 duplicate and 6 
missing cases were removed.  During this data conversion, one response related to whether or 
not the development of recreational opportunities was recommended in the respondents‘ 
stewardship plan was lost during the electronic transfer from the Scantron sheet to the Excel 
database.  The telephone-based survey database and the mail survey database were merged using 
Statistical Analysis Software (SAS Institute, 2003) using the common survey identification 
number.  Once merged, the data were transferred into a Microsoft Excel spreadsheet.   
Data Analysis 
 Statistical Package for Social Sciences (SPSS) software was used to analyze the final 
merged response database.  Descriptive statistics were used to understand the demographic 
characteristics of the respondents, the reported usefulness of and referral to stewardship plans, 
land ownership objectives, how forestland was acquired, and motivations to implement forest 
management.  Descriptive statistics were also used to understand the recommended and 
implemented practices on these FSP properties, the extent of application of these practices, 
constraints to applying forest management practices, the amount of time that had passed since 
application, and the use of cost-share programs. 
 Only respondents that initially answered affirmatively that a specific practice had been 
applied were used to assess relationships among practice extent, time since practice 
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implementation, and the use of cost-share assistance.  If they stated that they did not apply a 
practice, any other questions relating to implementation of that practice, such as the acres/miles 
of application, time that had since passed, and the use of cost-share programs, were excluded 
from analysis.  Similarly, only respondents that reported the practice was not applied on their 
land were used in the analysis of challenges and constraints that kept them from implementing 
this type of forest management.    
 Contingency tables and Pearson‘s chi square statistic were used to test the relationship 
between practice recommendation in respondents‘ stewardship plan and practice implementation.  
This will show if there is a significant relationship between practice application and practice 
recommendation, as found in previous studies of the FSP (Egan et al., 1997; Esseks & Moulton, 
2001; Jennings & McGill, 2005).  To better understand the association between applied 
practices, a bivariate correlation (using Pearson‘s correlation coefficient) was used to find 
relationships among the degree (acres/miles) to which the each forest management practice was 
applied.  Independent t-tests were used to test for differences in the extent of practice application 
by landowners using or in the absence of cost-share programs.  This test will show if practices 
applied under cost-share assistance are implemented on greater or lesser extent.   
 Baughman and Updegraff (2002) found significant differences in the extent of practice 
application and reasons for forestland ownership in the north central United States.  Analyses 
were conducted to corroborate findings from other studies that have explored landowner 
behavior.  Landownership objectives surveyed included:  1) Maintain and improve investment 
value, 2) Generate primary income, 3) Provide supplementary income, 4) Create wildlife habitat, 
5) Maintain and improve appearance, 6) Provide for recreational opportunities, 7) Maintain and 
improve water quality, and 8) Prevent soil loss and erosion.  Because of the low response of 
landowners reporting some objectives as most important (Table 15), respondents were classified 
into groups based on their primary landownership objective.  In Objective Group 1, responses 
were combined for maintain/improve investment value, generate primary income, and provide 
supplementary income (n=97).  Objective Group 2 consisted of responses for the objectives 
create wildlife habitat, maintain/improve appearance, and provide for recreational opportunities 
as the most important landownership objective (n=90).  In addition, prevent soil loss and erosion 
and maintain/improve water quality were combined to form Objective Group 3 (n=67).  A one-
way analysis of variance (ANOVA) was used to test for differences in acreage applied with 
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various forestry practices among respondents categorized into the three landowner objective 
groups.  
 The one-way ANOVA was first performed using the raw values reported by respondents 
in acres or miles of application extent for each practice.  Levene‘s test for equality of variance 
showed that four of the ten practices had significantly different variances which could create 
error in the comparison of means of practice application between objective groups.  Extent of 
application data were then transformed using the natural log function, and the resulting test for 
homogeneity of variances showed only one (extent of wildlife habitat improvement) variable 
with significantly different variances between the combined objective groups.  By transforming 
data using natural logarithms, their distributions relative to the combined objective groups 
become more linear (Ott, 1988).  Using the natural log-transformed values, ANOVA showed if 
there were significant differences in practice application among the objectives that landowners 
felt were most important.  Bonferroni‘s post hoc test was used to explore differences among the 
landownership groups (Moore & McCabe, 2006).   
 As mentioned in the descriptions of the second study objective, research on landowner 
responses has found that using one method of data collection can produce results that provide an 
inaccurate representation of the study population (Egan, 1993; Egan et al., 1995; Egan & Jones, 
1995; Egan et al., 2001).  To evaluate the consistency of practice implementation responses in 
the West Virginia FSP evaluations, responses given by telephone survey participants that 
participated in the previously mail FSP survey were examined.  Respondents that had 
participated in both the mail and telephone survey represented 65 percent (n=191) of the total 
telephone survey population.  Respondents that reported that someone else in the household had 
completed the mail survey in 2003 or that they did not remember who completed it were 
removed from this portion of the analysis.   
 The mail survey asked respondents if each of the recommended practices were completed 
1) fully, 2) almost, 3) somewhat, or 4) not at all (Jennings, 2003).  Forestry practices reported by 
respondents who had indicated in the mail questionnaire that they had at least partially 
implemented (fully, almost, and somewhat) recommended practices were compared to those 
same practices reported in the telephone survey.   
 ―Consistent responses‖ were deemed to be those that reported either having applied a 
forestry practice or not applying a practice in both surveys (Table 2).  Cases in which 
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respondents reported that they had not implemented a particular forestry practice in the mail 
survey, but reported that they had applied that practice in the telephone survey were further 
analyzed to see if the timing of such implementation explained the differences in responses.   
Respondents that reported practice completion between the mail survey and the telephone survey 
were categorized as ―Inconsistent, but time factor may be involved‖, while respondents that 
reported implementation during the mail survey and no implementation during the telephone 
survey were categorized as ―Inconsistent without explanation‖.   
 
Table 2. Consistency of response determination matrix. 
 Telephone survey 
Mail survey Applied Did not Apply 
Applied Consistent responses Inconsistent without explanation 
Did not apply Inconsistent but time factor may be involved Consistent responses 
 
Limitations 
 One major limitation encountered in this study was that three years had passed between 
the initial mail questionnaire and the telephone survey.  The accuracy and consistency of 
responses could be questionable for this reason.  As an attempt to address this issue, respondents 
were asked if they had added or reduced their property holdings since their enrollment in the 
program; for each forest management practice that had been applied as reported, respondents 
were asked to state the amount of time that had passed since practice implementation.  In 
addition to these issues, non-response bias could not be examined due to the time between the 
surveys.  It is understood that some of this bias exists within the data.  Respondents may be more 
likely to apply management on their land than those who did not participate in this study.  
Finally, the definitions of each forest management practice that were provided to the telephone 
interviewers were basic to alleviate the occurrence of response bias due to the possibility of 
select participants wanting a formal explanation of forestry terms.  This study relies on the 
assumption that information provided by these participants of the West Virginia FSP is truthful 







Response Rates and Participant Characteristics 
 Of the 820 attempts to contact the top 54 percent of the randomly-generated list of 
telephone numbers, 327 interviews were completed, 383 were failed attempts due to no answer 
after three efforts or because of incorrect telephone numbers, and 110 refused to participate in 
the survey.  Thirty-two surveys were completed, but due to duplicate survey identification 
numbers, these questionnaires were removed from analysis.  This yielded a response rate of 36 
percent.  The cooperation rate, which represents interview completion when respondents were 
successfully contacted, was 67 percent.   
 There were 295 questionnaires completed during this telephone survey.  Of the 295 
completed interviews, 207 (70%) respondents had participated in a previous mail survey of the 
West Virginia Forest Stewardship Program (Jennings, 2003).  Respondents were asked if they 
had completed the mail questionnaire or if it had been completed by someone else in the 
household.  One hundred ninety-one (65%) reported that they were the primary participant of the 
previous study.   
 The average respondent was 67 years of age and had an average yearly income between 
$45,000 and $60,000.  Men made up the majority (84%) of respondents.  Additionally, the 
majority of respondents were married (85%).  When asked about the highest level of education 
obtained, the largest proportion (28%) of respondents had received a bachelor‘s degree.  Sixty-
eight percent of respondents reported having at least some college education.  
 The majority of respondents (87%) stated that they had not added or reduced their 
property holding since enrolling in the Forest Stewardship Program (FSP) and inheritance (75%) 
was the most common form of land acquisition.  Fifteen percent of respondents had purchased 
their forestland, and a small proportion of respondents (9%) reported both inheriting and 
purchasing their land.   The duration of land ownership ranged from two to 204 years, while the 
average and median tenure was 25 years.  Not all of the land owned by FSP participants is 
managed through the program.  Acreage of holdings controlled by respondents totaled to 38,488 
acres, of which 28,471 acres were reported to have a stewardship plan in place.  The average 
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property size was 195.4 acres, with FSP properties averaging 156 acres.  Most respondents 
(77%) reported owning only one property, but as many as five holdings were reported.   
 When asked if they considered their stewardship plan a useful tool to help implement 
forestry activities on their property, the majority of the respondents (86%) stated that they felt it 
was useful (n=276).  Nearly one-third (31%) referred to their plan once every couple of years or 
less (generally less than a yearly basis) (Table 3).  Over two-thirds (69%) reported that they 
reviewed their plan at least once a year.  A small proportion of respondents (14%) did not find 
their stewardship plan useful (Table 4).  The most common reason reported for this was that they 
did not feel that the recommendations addressed their objectives (48%).  Although only nine 
participants (29%) agreed with this statement, the next most often stated reason for lack of plan 
usefulness was that the respondents felt the recommendations were too vague.  
Table 3.  Respondents who felt their stewardship plan was useful were asked about the 
frequency that they referred to their plan (n=238).  
       n % 
Once every couple of years, or less 68 31 
Once a year 61 28 
Couple times a year 65 30 
Once a month 18 8 
More than once a month 6 3 
Table 4.  Respondents who did not feel their stewardship plan was useful were asked about 
the limitations of their plan (n=28). 
 
n % 
Recommendations do not address your objectives 14 48 
Recommendations are too vague to be useful 9 29 
Not sure how to carry out recommendations 7 23 
No plan needed to manage your forestland 7 24 
No time to carry out recommendations 5 16 
Plan is missing or lost 1 4 
  Note: Percentages do not total to 100% due to multiple responses. 
Overall Practice Recommendation (Q 1.1, pg 22) 
 Respondents were asked to report whether or not practices were recommended in their 
stewardship plans (Table 5).  Of the practices that were suggested in respondents‘ management 
plans, timber harvesting was the most often reported (89%).  Grapevine control was suggested on 
over three-quarters (79%) of the plans.  Other practices that were recommended at least 50 
percent of the time included timber stand improvement (65%), water improvement (62%), and 
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wildlife habitat improvement (53%).  Improvement in appearance and soil protection were 
recommended on nearly half (47%) of the survey participants‘ management plans.   The least 
recommended practices were forest road construction (41%) and tree planting (39%).  
Table 5. Frequency of practices recommended in the respondents' Stewardship plan.   
 
Recommended Not Recommended 
Practice n % n % 
Timber harvest 204 89 25 11 
Grapevine control 173 79 45 21 
Timber stand improvement 144 65 77 35 
Water improvement 127 62 79 38 
Wildlife habitat improvement 112 53 99 47 
Improvement in appearance 92 47 102 53 
Soil protection 93 47 106 53 
Forest road construction 87 41 124 59 
Tree planting 80 39 123 61 
Implementation of Recommended Practices 
 For respondents that reported the implementation of recommended practices on their 
property, the implementation rate, practice extent, and use of cost-share programs were 
examined (Table 6).  Of those with timber stand improvement (TSI) recommended in their 
stewardships plan, two-thirds (66%) had applied this practice in their forestlands.  TSI 
application showed the third highest extent of practices implemented.  The median application of 
TSI was 37 acres, totaling to 5,634 acres of enrolled property.  Cost-share dollars were used by 
about one-quarter of respondents (26%).   
Table 6. Implementation of recommended practices.  Percentages are based on the number of 
respondents that said a practice was recommended in their Stewardship plan.   
Practice 
Implemented Extent of Application 
Cost-share 
funding used 
n % Median Total n % 
Timber stand improvement 95 66 37 ac 5,634 ac 25 26 
Soil protection 60 64 30 ac 3,071 ac 9 15 
Improvement in appearance 55 60 32 ac 6,737 ac 8 14 
Timber harvest 120 59 47 ac 10,340 ac n/a n/a 
Wildlife habitat improvement 59 53 40  ac 4,204 ac 7 12 
Grapevine control 84 49 20 ac 3,714 ac 19 23 
Tree planting 33 41 5 ac 327 ac 11 33 
Forest road construction 26 30 2 mi 44 mi 5 19 
Water improvement 36 28 4 ac 451 ac 7 19 
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 Nearly two-thirds of respondents (64%) that had soil protection suggested by their plan 
writer reported on-the-ground implementation (Table 6).  Covering slightly more than 3,000 
acres of these private forestlands, the median implementation of soil protection was 30 acres.  
Nine of the 60 respondents (15.0%) that applied soil protection on their forestlands achieved 
implementation through the assistance of cost-share funds.   
 Improvement in appearance and timber harvesting was implemented nearly 60 percent of 
the time it was recommended, with a median of 32 acres and 47 acres, respectively (Table 6).  
The application of improving the appearance of forestlands as recommended in the Stewardship 
plan was implemented using cost-share assistance by 14 percent of respondents.  Improvement in 
appearance was employed on the second largest total coverage of nearly 7,000 acres.  Timber 
harvests encompassed the greatest land application, totaling to over 10,000 acres of FSP lands.  
 Slightly more than half (52.9%) of respondents stating that wildlife habitat improvement 
was suggested in their plan had applied such practices on their land (Table 6).  The median 
application of wildlife habitat improvement was 40 acres, and total application on FSP lands was 
over 4,200 acres.  Only 12 percent of respondents applied recommended wildlife habitat 
improvement through cost-share programs.  Six of the seven respondents that used cost-share 
funding also reported that they were members of the Wildlife Habitat Improvement Program 
(WHIP), which aids private forestland owners in implementing such practices on their land (not 
shown in table).   
 Just below 50 percent of recommended grapevine control (49%) was applied (Table 6).  
The total acreage treated for grapevine control encompassed 3,714 acres with a median of 37 
acres per application.  Over two-fifths of these respondents (23%) reported using cost-share 
dollars to implement grapevine control.  Tree planting was implemented 41 percent of the time it 
was recommended and also had median of 5 acres planted per application and 327 acres of total 
plantings on FSP enrolled lands.  Of the practices that were applied as recommended, tree 
planting occurred more often in conjunction with cost-share funding than any other practice.  
One-third of respondents (33%) stated that they had used cost-share dollars to plant trees.   
 Suggestions for forest road construction were followed about 30 percent of the time.  The 
median forest road built was 2 miles and a total of 44 miles of roads were built on these FSP 
lands (Table 6).  Only five (19%) of respondents that built recommended forest roads did so 
through cost-share programs.  Water improvement was put into action as suggested through the 
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respondents‘ Stewardship plan over one-quarter (28%) of the time.  The median application of 
water improvement was 4 acres, totaling to 451 acres.  Through the use of cost-share funding, 19 
percent of respondents applied recommended water improvement practices.   
Associations and Correlations between Recommended and Implemented Practices 
 Crosstabs and Pearson‘s chi-square statistics examined the relationship between practice 
recommendation and practice implementation.  Only two practices proved a significant 
relationship between these variables (α<0.05).  Timber stand improvement (TSI) application was 
associated (p<0.001, χ2=13.411, df=1) with recommendation (Table 7).  The majority (83%) of 
respondents that reported this practice was suggested in their stewardship plan had also reported 
implementation and over two-thirds (69%) that did not have TSI recommended reported no 
application.  Crosstabs and Pearson‘s chi-square statistics showed a significant association 
(p=0.001, χ2=11.296, df=1) between soil protection recommendation and implementation.  Two-
thirds of respondents (67%) that had not implemented soil protection reported that such practices 
were not recommended in their stewardship plan.  Although a more subtle difference, a larger 
proportion (58%) reported implementation with practice recommendation than those that 
reported implementation without recommendation (42%).   
Table 7.  Cross tabulation of the significant association between practice recommendation 
and forestry practice application. 




No Yes Total 
Timber stand improvement No Count 36 29 65 
  
% 49 23 33 
 
Yes Count 38 95 133 
  
% 51 77 67 
 
Total Count 74 124 198 
    % 100 100 100 
Soil protection No Count 58 44 102 
  
% 67 42 53 
 
Yes Count 29 60 89 
  
% 33 58 47 
 
Total Count 87 104 191 
    % 100 100 100 
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Influence of Practice Recommendation on Extent of Implementation 
 Independent t-tests were used to test whether there were significant differences in extent 
of each practice application when recommended or not recommended.  Regardless of practice 
recommendation in the respondents‘ stewardship plan, the average extent of implementation did 
not differ substantially for any of the practices. 
Overall Practice Implementation (Q 1.2, pg 22) 
 The number of practices implemented on these lands regardless of practice 
recommendation ranged from zero to 10.  Only four percent (n=13) of all respondents indicated 
that they had not applied any of the practices surveyed.  On average, respondents had 
implemented four practices on their land.  
 Respondents were asked if they had applied forest management practices.  When the 
respondents had implemented management practices, they were also asked to report the acreage 
to which it was applied and if cost-share dollars were used (Table 8).   Timber harvesting 
represented the most frequently implemented practice (55%), regardless of recommendation.  
The median harvested area was 40 acres, totaling to 12,502 acres among all participants.  Timber 
stand improvement (TSI) was also highly implemented, as over one-half of respondents (54%) 
reported applying this practice. The median extent of application was 36 acres, and all reported 
TSI applications totaled to 8,682 acres.  Only one-fifth (21%) of those who reported 
implementation of TSI had used cost-share funds to do so. This practice, however, had the 
largest number of respondents that used these funds.   
Table 8.  Implementation of, coverage, and cost-share use for forest management practices.   
 
Implemented Application Coverage Cost-share funding used 
Practice n % Median Total n % 
Timber harvest 161 55 40 ac 12,502 ac n/a n/a 
Timber stand improvement 158 54 36 ac 8,682 ac 34 21 
Improvement in appearance 158 54 50 ac 16,621 ac 18 11 
Soil protection 148 50 25 ac 6,795 ac 23 15 
Wildlife habitat improvement 140 47 40 ac 12,175 ac 14 10 
Grapevine control 131 44 20 ac 5,095 ac 29 22 
Tree planting 105 36 4 ac 837 ac 27 26 
Recreational opportunities 98 33 50 ac 8,530 ac 7 7 
Forest road construction 81 27 2 mi 117 mi 10 12 
Water improvement 69 23 4 ac 1,399 ac 19 28 
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 Over one-half (53%) of the respondents had implemented practices to improve the 
appearance or aesthetics of their forestlands (Table 8). Improvements to forestland appearance 
represented a median of 50 acres per application and the highest total (16,621 acres) extent of 
application among all practices.  Only 11 percent of the respondents that had applied such 
practices used cost-share funds.  Soil protection was implemented by one-half (50%) of survey 
participants.  Soil loss and erosion control practices showed a median application of 25 acres and 
total application on these properties was nearly 6,800 acres.  Cost-share dollars supported only 
15 percent of soil protection.   
 Wildlife habitat improvement occurred on less than one-half of these properties (47%), 
but was applied to a total of 12,175 acres (Table 8).  The median application of wildlife habitat 
improvement was 40 acres.  Ten percent of respondents reported that cost-share programs were 
used to help cover the costs of practice application.  Eleven of the 14 respondents that reported 
using cost-share funds for wildlife habitat improvement also reported that they had used funding 
from the Wildlife Habitat Improvement Program (WHIP).  Grapevine control was applied to 
over 5,000 acres of FSP lands surveyed in this study.  Just over two-fifths (44%) of respondents 
had applied grapevine control on their properties, and the median extent of application was 20 
acres.  Nearly one-quarter of respondents (22.1%) that reported grapevine control applied the 
practice with the help of cost-share programs. 
 Tree planting and the development of recreational opportunities were implemented on 
approximately one-third of properties (36% and 33%, respectively) involved in this study (Table 
8).  The median acreage planted was 4 acres, and total plantings accounted for 837 acres of these 
FSP enrolled properties.  Slightly over one-quarter of respondents (26%) that had planted trees 
reported using cost-share programs to fund this practice.  Sharing the highest median of practice 
application (50 acres) with improvements in appearance, the development of recreational 
opportunities was carried out on a total of 8,426 acres.  The lowest number of respondents stated 
that they had used cost-share funds to implement this practice, with only seven percent of those 
that had applied recreation development reporting that they had used cost-share programs.   
 The two least often applied practices were forest road construction and water 
improvement (Table 8).  Over one-quarter of respondents (27%) that reported road construction, 
but, only 12 percent of them used cost-share fund to implement this practice.  The median length 
of forest roads that were built was 2 miles.  Respondents reported constructing a total of 117 
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miles of road on their properties.  Water improvement was applied to only 23 percent of 
surveyed properties.  Proportionately, more respondents used cost-share dollars to implement 
this practice than any of the practices.  Just over one-quarter (28%) of those implementing water 
improvement did so through the assistance of cost-share programs.  The median application of 
this practice was 4 acres, totaling to nearly 1,400 acres on Forest Stewardship properties. 
Correlation between the Extents of Practice Implementation 
 Based on the extent of practice application (acres/miles), Pearson‘s correlation was used 
to test the relationships among practices (Table 9).  All significant relationships found through 
this analysis were positively correlated.  The extent of timber harvesting proved significantly 
correlated with timber stand improvement (TSI) (r=0.32), grapevine control (r=0.41), wildlife 
habitat improvement (r=0.47), forest road construction (r=0.63), soil protection (r=0.25), 
improvement in appearance (r=0.42), and recreation development (r=0.48).    
 The amount of acreage on which TSI was applied was significantly related to the extent 
of grapevine control (r=0.73), wildlife habitat improvement (r=0.53), soil protection (r=0.51), 
improvement in appearance (r=0.59), and recreation development (r=0.54).  There was also 
significant relationship between the extent of grapevine control and wildlife habitat improvement 
(r=0.54), forest road construction (r=0.66), tree planting (r=0.47), improvement in appearance 
(r=0.67), and recreation development (r=0.78).  The coverage of wildlife habitat improvement 
was associated with miles of forest road construction (r=0.77), acres of soil protection (r=0.31), 
improvement in appearance (r=0.84), and recreation development (r=0.53).  The extent of forest 
road construction was significantly correlated with the extent of improvement in appearance 
(r=0.46).  Acres on which soil protection was applied proved significantly related to the extent of 
improvement in appearance (r=0.47) and recreation development (r=0.46).   The extent of 




Table 9.  Pearson correlation coefficients between the extents of practice implementation.  All practices were recorded as the number of acres 





















Timber harvest   0.32** 0.41** 0.47*** 0.63*** 0.14 0.02 0.25* 0.42** 0.48** 
TSI 
  
0.73*** 0.53*** 0.03 0.10 0.03 0.51*** 0.59*** 0.54** 
Grapevine control 
   
0.54*** 0.66** 0.47* 0.22 0.01 0.67*** 0.78** 
Wildlife habitat improvement 
    
0.77*** -0.02 -0.09 0.31** 0.84*** 0.53** 
Forest road construction 
     
-0.06 0.43 0.06 0.46* 0.33 
Tree planting 
      
-0.15 0.06 0.00 0.09 
Water improvement 
       
0.16 0.32 -0.03 
Soil protection 
        
0.47*** 0.46** 
Improvement in appearance 
         
0.79*** 
Recreation development                     
* p < 0.05.  ** p <0.01.  *** p < 0.001. 
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Additional Information about Practice Implementation 
 Respondents were asked about factors that may have influenced their decision to apply 
forest management on their land (Table 10).  The most common reason that management 
practices were implemented on these FSP properties was for the purpose of conserving 
resources, with the majority of respondents (83%) agreeing with this statement.  In addition, a 
large proportion of respondents (63%) stated that their reason for implementing practices was 
income, or that harvesting provided additional income.  The existence of cost-share programs 
was the reason for implementation by nearly two-fifths (38%) of respondents.  The least 
common factors that encouraged practice application were the influence of friends or neighbors 
(23%) and timber harvesting being used as primary income (18%).   
Table 10. Reasons for implementing forest management practices.  Respondents were asked 
if any of the following were strong motivating reasons for implementing any of the management 
practices on their land.   
 
n % 
Conservation of resources 230 83 
I needed the income/Harvesting is additional income 171 63 
Cost-share programs 103 38 
Influence of friends or neighbors 61 23 
Timber harvesting is primary income 51 18 
Note: Percentages do not total to 100% due to multiple responses. 
 When respondents reported that they had applied a specific practice, they were also asked 
about the length of time that had passed since they had implemented that practice (Figure 1).  
Nearly one-half of the respondents stated that they had applied grapevine control (47%) and soil 
protection (45%) between 2003 and 2005.  Just over two-fifths of respondents (42%) 
implemented practices to improve the appearance of their land during the same period.  Only 
about one-quarter of these practices were applied before 2000.   
 Most applied TSI practices (36.2%) occurred between 2000 and 2002 (Figure 1).  
Between 2000 and 2005, nearly two-thirds of the reported of TSI implementation (64%) was 
applied.  Similarly, around two-thirds of recreational development (66%), wildlife habitat 
improvement (65%), and tree planting (64%) occurred during this time frame. Water 
improvement practices were implemented with equal distribution through time, but more 




with timber harvesting.  Forest road construction occurred at nearly equal distribution through 
time, but more road establishment was reported to occur prior to 1995.   
 
Figure 1. Time that has passed since the forest management practice was applied.    
Percentages are based on the number of respondents that stated the practice had been 
implemented and reported a time frame in which the practice was completed. 
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 Respondents were asked to state their challenges that prevented them from carrying out 
each of the management practices in question (Table 11).  The primary constraint for many 
respondents was the lack of time to implement various practices.  This was the most often cited 
reason of not following through with the application of timber stand improvement (TSI),  
improvement in appearance, soil protection, tree planting, wildlife habitat improvement, the 
development of recreational opportunities, and forest road construction.  The main challenge that 
kept respondents from implementing timber harvesting, grapevine control, and water 
improvement was unsuitable conditions to perform management practice. 
Table 11. Reasons for failure to implement forest management practices.  When a 
respondent stated that a practice was not implemented, they were asked if they did not apply the 
practice due to 1) lack of time 2) monetary restrictions 3) unsuitable conditions.  Although 
responses were not exclusive, the most often reported constraint is reported here, with 
percentages based on the number of responses expressing that a practice was not implemented.   
 
Practice n % 
Takes too Much Time       
 
Timber stand improvement 23 26 
 
Improvement in appearance 28 23 
 
Soil protection 23 18 
 
Tree planting 29 18 
 
Wildlife habitat improvement 10 14 
 
Recreational opportunities 20 13 
 
Forest road construction 15 9 
Unsuitable conditions   
    Timber harvest 48 43 
 
Grapevine control 49 41 
  Water improvement 23 12 
Supplemental Questions for Select Practices 
Timber Harvest  
 Respondents were also asked about important details pertaining to their timber harvesting 
experience.  Out of 154 responses, over two-thirds (68%) of the respondents reported that a 
forester was involved with their timber harvest.  The purposes of timber harvest varied greatly 
and many respondents reported multiple reasons (Table 12).  The most often cited purpose of 
timber harvesting (90%) was that the timber on their land was mature or over mature.  Other 




they wanted income from their timberlands (66%).  Diseased or damaged trees explained 
harvesting practices of over one-half (54%) of respondents.  
Table 12. Purpose of timber harvest.  Respondents were asked which statement described the 
reasons for their harvest.   
 
n % 
Mature or over-mature timber 121 90 
Recommended in the Forest Stewardship Plan 99 74 
Income 92 66 
Diseased or damaged trees 69 54 
Insect infestation 31 25 
Conversion--pasture/plantation 8 5 
  Note: Percentages do not total to 100 percent due to multiple responses.  
 
 Of the 31 respondents (20% of responses) that reported additional harvest over the past 
years, the median acreage harvested was 50 acres.  Collectively, they reported 1,378 acres of 
FSP enrolled property had been harvested within the past 10 years in addition to the most recent.  
Timber Stand Improvement 
 The only additional question asked about the respondents‘ application of a timber stand 
improvement was if the practice involved any thinning activities.  Over two-thirds (68%) 
reported that thinning activities were carried out in conjunction with TSI implementation.   
Grapevine Control 
 Over one-half of respondents (53%) reported that a vegetation inventory had been 
completed to determine the extent of grapevine problems on their property prior to grapevine 
control implementation.  Physical methods of control were by far the most common of practice 
application.  Ninety-eight percent of respondents used physical methods to control grapevine on 
their property.  Although three respondents (2%) stated that they had used both chemical and 
physical methods, no one reported that chemical methods as their only method to control 
grapevine. 
Forest Road Construction 
 Respondents were also asked about road construction details.  Respondents reported that 




Drainage dips were built on nearly two-thirds (64%) of reported forest road construction 
practices.  Similarly, in-sloped roads, ditches, and cross drains were built in slightly less than 
two-thirds of reported practices (63%). 
Recreational Opportunities 
 Respondents were asked about public or personal use of their forestland property.  The 
majority (93%) reported that their land was only open for personal use, while a small number of 
respondents (5%) said that is was open to both personal and public use.  When asked about the 
potential recreational opportunities that participants may have on their forestlands, hunting 
(93%) and hiking (81%) were the highest reported activities (Table 13).  Other possible 
opportunities were camping (56%), biking (38%), and fishing (34%).  Similarly, hunting and 
hiking were the most often reported activities that were carried out, representing around three-
quarters of respondents.  Less than one third (30%) of respondents reported camping on their 
forestland.  One-quarter of respondents fished on their property.   
Table 13.  Recreational opportunities that are possible or carried out. 
 
Potential Activities Existing Activities 
 
n % n % 
Hunting 253 93 209 76 
Hiking 211 81 187 71 
Camping 142 56 79 30 
Biking 95 38 42 16 
Fishing 87 34 66 25 
Skiing 37 15 25 9 
Rock Climbing 26 10 16 6 
Whitewater Rafting 6 2 4 2 






Land Ownership Objectives (Q 1.3, pg 22) 
 Respondents were asked to rate on a 4-point scale how important they viewed various 
land ownership objectives (Table 14).  Very important and somewhat important ratings were 
combined, as were responses that an objective was somewhat unimportant and not at all 
important.  The most often reported objective was maintaining and improving investment value, 
which was important to 94 percent of respondents.  Ninety percent of respondents felt that 
creating wildlife habitat, preventing soil loss and erosion, and maintaining/improving appearance 
were important land ownership objectives.  Maintaining and improving water quality was seen as 
important by over three-quarters of respondents (83%).  Three-quarters of respondents stated that 
providing for recreation was important.  Although nearly two-thirds (62%) reported that 
providing supplemental income was very or somewhat important, this objective was the second 
least important goal of ownership.  The objective of generating primary income was overall of 
least importance, with less than two-fifths of respondents (39%) reporting it as important.   
Table 14.  Importance of Land Ownership Objectives.  Respondents were asked whether they 
felt a specific objective was ‗Very important‘, ‗Somewhat important‘, ‗Somewhat unimportant‘ 
or ‗Not at all important‘.  Very important and somewhat important were combined as important. 
Somewhat unimportant and not at all important were combined as not important.  
 
Important Not Important 
Objective n % n % 
Maintain and improve investment value 255 94 15 6 
Create wildlife habitat 238 90 25 9 
Prevent soil loss and erosion 223 90 24 10 
Maintain and improve appearance 231 90 25 10 
Maintain and improve water quality 216 83 44 17 
Provide for recreation 192 76 62 24 
Provide supplemental income 157 62 98 38 






 Respondents were also asked to report which of the land ownership objectives were most 
important and next most important for their land management (Table 15).  The five most 
important or the second most important land ownership objective was 1) creating wildlife habitat 
(46%), 2) maintaining and improving investment value (41%), and 3) preventing soil loss and 
erosion (37%).  Less than one-fifth of survey participants reported maintaining and improving 
appearance as their most or next most important objective.  The lowest number of respondents 
expressed that providing supplemental income and generating primary income was an important 
land ownership objective, representing 11 and nine percent of responses, respectively.   
Table 15.  Responses on which land ownership objectives are 'Most' or 'Next most' 
important.  In addition to rating each objective, respondents were asked to single out their most 
and next most important land ownership objective.  The total responses and percentages 
represent the sum of responses that the objective was most or next most important to the 
respondent.    
 
Most Important Next Most Important Total 
Objective n % n % n % 
Create wildlife habitat 66 26 44 20 110 46 
Maintain and improve investment value 75 29 26 12 101 41 
Prevent soil loss and erosion 43 17 45 20 88 37 
Maintain and improve water quality 24 9 24 11 48 20 
Provide for recreation 15 6 32 14 47 20 
Maintain and improve appearance 9 3 23 10 32 14 
Provide supplemental income 13 5 13 6 26 11 
Generate primary income 9 3 14 6 23 10 
Note: Percentages do not total to 100% due to multiple responses. 
Land Ownership Objectives related to Recommended and Implemented Practices 
 Frequencies of recommended and implemented practices were evaluated for land 
ownership objectives that were cited as most or next most important to survey participants.  The 
number and percentage of responses in which respondents stated that the objective was most or 
next most important were combined to facilitate analysis.  Only the top three most often reported 
objectives were evaluated because less than one-third of responses were associated with other 
objectives (Table 15).   
 Creating wildlife habitat was viewed as one of the most important objectives by the 
largest number of respondents (n=110) (Table 16).  The two most recommended practices for 




harvesting (75%) and grapevine control (74%).  These practices were applied at lower rates, with 
48 percent of respondents harvesting timber and 40 percent controlling grapevine.  The next 
most recommended practice was timber stand improvement (TSI), which was suggested on 54 
percent of these plans.  TSI was one of the most often applied practices for respondents placing 
high importance on creating wildlife habitat.  It was reported with slightly higher numbers of 
implementation than recommendations at 58 percent of respondents applying this practice.   
Table 16. Recommended and applied practice (percent) by the objectives of most or next 
most importance among respondents.  Data were not available for the recommendation of 
recreation development. 
 






loss and erosion (n=88) 
  Recommended Applied Recommended Applied Recommended Applied 
Timber Harvest 75 48 70 52 69 51 
Grapevine Control 75 40 59 50 56 51 
Timber Stand Improvement 55 58 54 59 49 51 
Water Improvement 48 22 41 24 45 23 
Improvement in Appearance 42 42 29 29 31 31 
Wildlife Habitat Improvement 41 40 47 50 32 51 
Soil Protection 35 54 25 45 30 56 
Forest Road Construction 34 58 24 46 28 41 
Tree Planting 27 35 32 32 27 38 
Recreational Opportunities -- 39 -- 29 -- 20 
 Of respondents that cited creating wildlife habitat a top objective, over half (58%) had 
constructed forest roads (Table 16).  Only one-third (34%) of respondents acknowledged that this 
practice was recommended in their stewardship plan.  Soil protection was also a substantially 
applied practice, with over one-half (54%) of respondents stating that it had been implemented 
on their land.  Just over one-third of respondents (35%) reported that soil protection had been 
recommended in their plan.  Only two-fifths (41%) of respondents had wildlife habitat 
improvement practices recommended in their plan, and nearly the same percent of respondents 
(40%) stated that they had applied such practices on their land.   
 The second highest reported landownership objective referenced to as the most or next 
most important was maintaining and improving investment value (Table 16).  As with the 




examined.  Timber harvesting (70%) and grapevine control (55%) were the most often 
recommended practices.  In terms of application, these practices were applied by around one-half 
(52% and 49%, respectively) of survey participants.  Timber stand improvement (TSI) (54%) 
and wildlife habitat improvement (46%) followed in the number of plans recommending these 
practices.  TSI was the most often applied practice, with nearly two-thirds of respondents (59%) 
citing its implementation.  Wildlife habitat improvement was applied by just about one-half of 
the respondents (49%).  Shown as the two least often recommended practices, soil protection and 
forest road construction were applied by a relatively high number of respondents, ranging 
between 44 and 46 percent of participants.   Tree planting and improving the forestland‘s 
appearance were recommended the same number of times these practices were implemented, at 
29 percent and 32 percent, respectively. 
 Preventing soil loss and erosion was cited as the third most important landownership 
objective (Table 16).  The most recommended practices in management plans written for 
respondents were timber harvesting (69%) and grapevine control (56%). These practices, as well 
as timber stand improvement (TSI) and wildlife habitat improvement were applied by just over 
one-half of respondents (53%).  TSI and wildlife habitat improvement were applied more often 
than recommended through the respondents‘ stewardship plan.  The most  often applied practice 
was soil protection, with respondents reporting implementation on 56 percent of surveyed FSP 
properties.  Application of forest road construction and tree planting were reported more often 
than they were recommended, with about two-fifths of respondents (37% and 41%, respectively) 
reporting implementation. 
Landownership Objectives and Extent of Practice Application 
 Analysis of variance (ANOVA) was used to find relationships between extents of 
practice application in terms of the landowners‘ most important ownership objective.  No 
significant differences were found between the objective groups in terms of the extent of timber 
harvesting, grapevine control, forest road construction, tree planting, water improvement, soil 
protection, and improvement in appearance.  The means and standard deviations for these 
practices were very similar, showing that the objective groups had little or no influence on the 





Table 17. Summary data and Analysis of Variance: Extent of practice implementation 
(original values) by land ownership objectives.  Objective Group 1 includes  maintain/improve 
investment value, generate primary income, and provide supplemental income.  Objective group 
2 includes create wildlife habitat, develop recreational opportunities, and maintain/improve 
appearance.  Objective group 3 includes prevent soil loss and erosion, and maintain/improve 









n Mean n Mean n Mean 
Timber harvest 51 98.5 37 96.2 29 46.4 
TSI 53 84.7 43 41.5 29 49.2 
Grapevine control 42 62.0 29 31.8 29 36.8 
Wildlife habitat improvement 38 156.6 51 64.2 22 85.4 
Forest road construction 16 2.8 14 2.7 8 2.8 
Tree planting 26 8.4 35 7.8 13 9.4 
Water improvement 17 14.1 13 22.2 14 55.9 
Soil protection 39 67.1 42 36.1 38 48.6 
Improvement in appearance 50 161.2 44 104.6 29 96.2 







 There were, however, significant differences found between the groups (α=0.05) with 
respect to the application extent of timber stand improvement (TSI), wildlife habitat 
improvement, and recreation development (Table 18).  Bonferroni post hoc analysis revealed that 
respondents in Objective Group 1 implemented TSI to a greater extent than Group 2 (Table 19).  
In addition, Objective Group 1 implemented more wildlife habitat improvement than both Group 
1 and 2.  Recreation development practices were implemented on a larger extent by respondents 
who felt the objectives in Group 1 were most important than those in Group 3.   
Table 18. Analysis of Variance:  Extent of practice application by Objective Groups. 
  
SS df MS F 
Timber stand improvement Between Groups 8.11 2 4.05 3.07* 
 
Within Groups 161.04 122 1.32 
 
 
Total 169.15 124 
  Wildlife habitat improvement Between Groups 48.99 2 24.50 11.76** 
 
Within Groups 224.92 108 2.08 
 
 
Total 273.91 110 
  Recreation development Between Groups 24.12 2 12.06 4.04* 
 
Within Groups 191.08 64 2.99 
 
 
Total 215.20 66 
  * p <0.05. **p<0.001 
Table 19. Analysis of Variance:  Bonferroni post hoc analysis of significantly different 








Timber stand improvement 1 2 0.58* 0.24 
Wildlife habitat improvement 1 2 1.48** 0.31 
  
3 1.11* 0.39 
Recreation development 1 3 1.60* 0.60 





The Use of Cost-share Programs (Q 1.4, pg 22) 
 The number of times these individuals utilized cost-share programs for practice 
implementation ranged from zero to seven times, but most (55%) of respondents reported cost-
share assistance on only one occasion.  Due to limited numbers of respondents using cost-share 
programs, this portion of the analysis was limited to four practices, which had at least twenty 
survey participants reporting practices implemented with the use of these assistance programs.    
 A total of only 1,244 of 8,682 acres (14%) of timber stand improvement (TSI) application 
occurred with the assistance of cost-share dollars.  Thirty-four (or 21%) respondents that 
reported application used cost-share programs to do so (Table 6).  The most acreage in which 
this practice was applied through the assistance of cost-share programs (596 total acres) was 
reported between 2000 and 2002 (Figure 2).  This was also the time during which TSI was 
performed with or without the aid of cost-share programs on a total of over 3,000 acres.     
 
Figure 2. Use of cost-share programs to implement timber stand improvement (TSI). The 
total extent of practice application is shown by time period of application and whether or not 
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 Of the respondents that reported applying grapevine control on their properties, twenty-
nine (or 22%) also reported using cost-share programs for this practice implementation (Table 6).  
Just over one-quarter of the total acres (1,370 of 5,095 acres) on which this practice was applied 
was reported to have been completed using cost-share assistance.  The total extent in which 
grapevine control had been applied with the use of cost-share funding was greatest for those that 
reported implementation occurring 10 or more years ago (Figure 3).  During this time, 846 acres 
had been treated for grapevine control with these assistance programs.  The greatest application 
of grapevine control, totaling to almost 2,200 acres, was reported between 2003 and 2005. Only 
90 acres were treated in conjunction with cost-share dollars during this two-year period.   
 
Figure 3. Use of cost-share programs to implement grapevine control.  The total extent of 
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 Throughout the existence of the FSP, twenty-seven (or 26%) of the survey respondents 
that had planted trees reported the involvement of cost-share dollars (Table 6).  One-quarter of 
all acres (210 of 837 acres) planted were completed under cost-share programs.  The use of cost-
share funds for tree planting was applied to the largest extent prior to 1995 (Figure 4).   During 
this period, 124 total acres were planted using funding from these programs.  The second highest 
extent of application with the use of these funds was between 2000 and 2002, during which sixty 
acres were planted.  Between 2003 and 2005, over 300 acres of trees were planted, of which only 
sixteen were planted with the assistance of cost-share funds.   
 
Figure 4. Use of cost-share program for tree planting.  The total extent of practice application 
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 Of all respondents that reported implementing soil protection and erosion control on their 
properties, twenty-three (or 15%) reported the use of cost-share funds to apply such practices 
(Table 6).  Only 15 percent of total acreage (1,010 of 6,795 acres) that was reported for this 
practice‘s application was completed with the use of cost-share.  The largest extent of application 
with the help of these assistance programs occurred between 2003 and 2005, in which 522 of 
2401 acres received soil protection and erosion control with cost-share dollars (Figure 5).   Prior 
to 1995, 276 acres of soil protection was completed with the help of these assistance programs, 




Figure 5. Use of cost-share programs for soil protection and erosion control.  The total 
extent of practice implementation is shown by time period of application and whether or not 
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Influence of Cost-share Assistance on Extent of Implementation 
 Independent t-tests were used to understand whether the use of cost-share programs have 
an influence on the extent of practice application.  This analysis failed to find differences in the 
average acreage of timber harvesting, grapevine control, wildlife habitat improvement, tree 
planting, water improvement, soil protection, improvement in appearance, and recreation 
development between respondents that had and had not utilized cost-share programs.  The extent 
that timber stand improvement (TSI) was significantly different between respondents that used 
cost-share programs for implementation and those that did not (α=0.05), without assuming equal 
variance among groups (Table 20).  The average extent of application by respondents that did not 
use cost-share assistance (  67 acres) was significantly higher than those that accessed funding 
to aid in practice implementation (  37 acres).  In addition, the amount of forest road 
construction was significantly different between respondents using cost-share assistance and 
those that had not (α=0.05).  The average mileage of roads built without cost-share dollar was 
2.9, while roads built with financial assistance averaged 1.7 miles.    
 
Table 20.  Independent t-tests: Extent of practice implementation by the use of cost-share 
assistance programs. 
 
Cost-share Used n Mean 
Std. 
Deviation df t 
TSI Yes 34 36.59 29.38 127.88 -2.734* 
 
No 98 67.55 100.42   
Forest road construction Yes 7 1.71 0.76 32.62 -2.25* 
 
No 33 2.88 2.47   
* p < 0.05. 
Consistency of Responses between Surveys (Q 2.1, pg 23) 
 The mail survey of the West Virginia FSP (Jennings, 2003) and the telephone follow-up 
survey were compared to find inconsistent responses by participants who were the primary 
respondent to both surveys.  In comparing the total number of acres owned and the extent that 
specific practices were applied, 16 respondents reported that they owned 10 acres or less below 
the reported acres on which practices were applied.  Twenty-seven respondents reported total 
acreage owned was 11 to 490 acres less than the reported extent of practice application.  
Focusing on the primary participants of both surveys (n=191), this totals to 22 percent of 




total of five respondents reported similarly, but also reported that they had increased their 
property holdings since their enrollment in the WV FSP.   
 Inconsistencies between the mail survey (Jennings, 2003) and the telephone survey were 
also found by comparing responses of whether or not a specific practice was implemented to 
some degree.  The majority of respondents that reported wildlife habitat improvement (80%) and 
timber harvesting (79%) application in the earlier study reaffirmed practice implementation in 
the telephone survey (Table 21).  Just over three-quarters of respondents (76%) consistently 
reported that grapevine control practices had been applied on their properties, while 14 
respondents stated that the practice was not implemented.  Less than one half had confirmed 
application of forest road construction (46%) and recreational opportunities development (45%).  
The practice showing the lowest percent of respondents reporting application in both surveys 
was water improvement, with only 24 percent consistency between surveys.  
 
Table 21.  Responses given by participants that reported practice application in the mail 
survey (Jennings, 2003) and had been recontacted through the follow-up telephone survey 
two years later.   
 
Mail Survey Recontacted  
  Applied Practice Applied practice 
Did not apply 
practice 
Practice n n % n % 
Wildlife Habitat Improvement 60 48 80 12 20 
Timber Harvest 63 50 79 13 21 
Grapevine Control 60 46 77 14 23 
TSI 74 51 69 23 31 
Tree Planting 34 23 68 11 32 
Improve appearance 58 34 59 24 41 
Soil Protection 57 33 58 24 42 
Forest Road Construction 48 22 46 26 54 
Recreation Development 64 29 45 35 55 
Water Improvement 42 10 24 32 76 
Note: Percentages are based on the proportion of respondents that confirmed/failed to confirm 
application of the practices during the telephone survey, when they had reported practice 
application during mail survey (Jennings, 2003). 
  
 Of respondents that reported no practice application in the mail survey (Jennings, 2003), 
inconsistencies were also found, but not to the degree of those that reported practice 
implementation (Table 22).  Nearly three-quarters or better of respondents that reported no 




(72%), timber harvesting (71%), and water improvement (71%) in the previous survey confirmed 
this during the follow-up telephone survey.  Although this type of inconsistency represented low 
numbers of respondents, some applications were reported in the follow-up survey but were not 
reported in the mail survey.  Between 40 and 50 percent of respondents reported these 
inconsistencies in terms of the application of improvements in appearance (52%), timber stand 
improvement (45%), soil protection (45%), and wildlife habitat improvement (40%).   
 
Table 22. Responses given by participants that reported practice no application in the mail 
survey (Jennings, 2003) and had been recontacted through the follow-up telephone survey 
two years later. 
  Mail Survey Recontacted 
  
Did not apply 
practice Applied practice  
Did not apply 
practice  
 
n n % n % 
Forest Road Construction 32 6 19 26 81 
Tree Planting 48 11 23 37 77 
Recreation Development 25 7 28 18 72 
Timber Harvest 38 11 29 27 71 
Water Improvement 31 9 29 22 71 
Grapevine Control 24 8 33 16 67 
Wildlife Habitat Improvement 20 8 40 12 60 
Soil Protection 29 13 45 16 55 
TSI 20 9 45 11 55 
Improve appearance 23 12 52 11 48 
Note: Percentages are based on the proportion of respondents that confirmed/failed to confirm 
no application of the practices during the telephone survey, when they had reported no practice 
application during mail survey (Jennings, 2003). 
 
 There may have been practice application within the two years between the surveys, 
which would explain inconsistent responses for respondents that reported no practice application 
in the earlier survey yet had reported application through the telephone survey (Table 23).  A 
substantial proportion of respondents reporting application of timber harvesting (73%) and 
improvement in forestland appearance (67%) in the telephone survey and reporting no such 
application in the mail survey stated that the practice application occurred between 2003 and 
2005.  Fifty percent or more of respondents with the same type of inconsistent applications had 
applied tree planting, soil protection, and grapevine control during this period as well.  Some 




from 12 to 37 percent of responses.  Some of these inconsistent responses cannot be explained by 
time of application.  Between one and three respondents (nine to 37%) reported that the practice 
application reported in the telephone survey occurred between 1997 and 1999, and others 
reported implementation at least 10 years prior to the follow-up survey.   
 
Table 23.  Time of application for respondents that reported application in telephone 
survey, but not in the previous mail survey (Jennings, 2003). 









(2003-2005) (2000-2002) (1997-1999) (prior to 1995) 
Practice n n % n % n % n % 
Timber Harvest 11 8 73 3 27         
Improve appearance 12 8 67 3 25 
  
1 8 
Tree Planting 11 6 55 3 27 1 9 1 9 
Soil Protection 13 7 54 3 23 2 15 1 8 
Grapevine Control 8 4 50 1 12 
  
3 37 
TSI 9 4 44 3 33 
  
2 22 
Recreation Development 7 2 29 1 14 2 29 2 29 
Wildlife Habitat Improvement 8 2 25 3 37 3 37 
  Water Improvement 9 2 22 2 22 3 33 1 11 
Forest Road Construction 6 1 17 2 33 2 33     
a. Response inconsistencies explained by practice implementation occurring between the mail 
survey (Jennings, 2003) and recontacted through the telephone follow-up survey 
b. Response inconsistencies not explained by time frame of practice implementation.  









 The success of the Forest Stewardship program in West Virginia can be measured by 
different attributes associated with participant satisfaction and their reports on the effectiveness 
of the program.  Based on the results from this study, the majority of respondents (86%) found 
that their stewardship plans were useful and many (69%) referred to it at least once a year (Table 
3).  Previous examinations of the FSP in various parts of the country have found that landowners 
benefit from the professional advice, technical assistance, and educational amenities of the 
program.  FSP participants have access to a valuable source of information and technical 
assistance in helping to understand the concepts of sustainable forest management (Jennings & 
McGill, 2005; Baughman & Updegraff, 2002; Esseks & Moulton, 2000).   
 Rather than looking at the open-ended statements and Likert scale ratings of the program 
by participants to measure the success of the Forest Stewardship Program, researchers began to 
inquire about the implementation of stewardship plan recommendations on the ground (Egan et 
al., 2001; Jennings, 2003; Esseks & Moulton 2000; Baughman & Updegraff, 2002).  This study 
followed suit by asking participants about the practices they had implemented on their forestland, 
but also sought to quantify their forest management actions by examining the extent of practice 
implementation, in terms of acres or miles receiving treatment.   
 Nationally, 84% of FSP participants have started to implement some of the recommended 
forest management practices from their stewardship plans (Esseks & Moulton, 2000).  Based on 
this subsample of West Virginia FSP participants, this study found that the implementation rates 
of all surveyed forest management practices were substantially higher than those reported in the 
program‘s first evaluation (Egan et al., 2001), yet less than rates found during the ten-year 
assessment (Jennings & McGill, 2005).  The ten-year assessment of the WV FSP indicated that 
the most common practices implemented as recommended were wildlife habitat improvement 
(78%), timber stand improvement (TSI) (74%), development of recreational opportunities (71%), 
and soil protection (70%).  In comparison, the follow-up survey indicated that recommended 
implementation was most common for TSI (66%), soil protection (64%), improvement in 




 Very little research has examined the extent that forest management practices have been 
implemented on FSP-enrolled properties.  However, Baughman & Updegraff (2002) studied this 
matter in six north central states (IL, IN, IA, MI, MN, and WI).  While differences in the 
designation of forest management practices and their categorization exist with this and the 
current study, some comparisons can be made (Table 8).  They found that timber harvesting 
revealed the highest mean of application, with an average of 68.2 acres.  Higher in application 
among WV FSP participants, harvesting was reported on an average of 87.4 acres.  Although not 
examined in the north central states, improvement to forestland appearance and the development 
of recreational opportunities showed the highest average application in this study, averaging 
120.4 and 112.3 acres, respectively.   
 General wildlife habitat improvement averaged 94.4 acres among WV FSP participants 
applying this practice.  Baughman & Updegraff (2002) classified practices related to wildlife 
habitat as planting trees/shrubs for wildlife, improving habitat overall or for endangered species, 
and wetland/pond development and restoration.  The overall average applications of these 
practices were substantially lower in comparison, with the highest average application occurring 
for improvements to habitat for endangered species ( 34.1 acres).  Timber stand improvement 
was also applied on average to a larger extent, with FSP participants in the north central states 
applying this practice on an average of 44.2 acres, while WV FSP participants applied it on an 
average of 61.6 acres.   
 While previous research has shown strong relationships between practice 
recommendation and its respective implementation (Egan et al., 1997; Jennings & McGill, 2005; 
Esseks & Moulton, 2001), only two practices involved in this study supported this evidence.  TSI 
application and the implementation of soil protection were found to have a significant 
relationship with practice recommendation during the telephone follow-up interview (p ≤ 0.001) 
(Table 7).  Based on the extent of practice application, no significant differences were found 
between respondents who stated the specific practice was recommended and those who stated it 
was not.   
  The landownership objectives of the respondents of this study support past assessments 
of NIPF owners objectives and reasons for ownership (Stoddard, 1942; Barraclough & Rettie, 
1950; Jones et al., 1995; Baughman & Updegraff, 2002).  The participants of this study are not 




concerned with wildlife habitat, soil protection, and water quality (Table 14 and Table 15).  
Maintaining and improving the appearance of their forestland was also of substantial importance.  
Generating primary income or providing supplemental income, however, are ranked lowest in 
importance for these landowners.  Baughman & Updegraff (2002) concluded that FSP 
participants were most interested in owning land for the aesthetics or general enjoyment of the 
forest, space, and recreation (2002).  The prior evaluation of WV FSP found that the most 
common objective desired  by participants was improving timber production (86%), followed by 
creating wildlife habitat (78%) (Jennings & McGill, 2005).   
 NIPF owners are interested in the non-monetary benefits provided from their lands, 
although they realize the potential to harvest timber if conditions are suitable, such as need for 
income and mature timber, or if it is recommended in their stewardship plan (Table 12).  In 
support of Egan & Jones (1993), who found that Pennsylvanian NIPF owners embrace a ‗land 
ethic‘, the majority of respondents (83%) from this study reported that the conservation of 
resources was their reason for implementing forest management on their lands (Table 10).    
 Because stewardship plans are supposed to incorporate landownership objectives, one 
way to evaluate this program characteristic is to examine what practices are recommended with 
respect to the landowner‘s most important objective (Table 15).  For respondents reporting that 
creating wildlife habitat was important, however, only 41 percent of plans were reported to have 
wildlife habitat improvement listed as a recommended practice (Table 16).  Of respondents that 
stated ‗preventing soil loss‘ as an important objective, only 29 percent of their plan had soil 
protection suggested in their stewardship plans.  Regardless of the respondents‘ most important 
objective, the top three recommended practices in stewardship plans were timber harvesting, 
grapevine control, and timber stand improvement.   
 Baughman & Updegraff (2002) stated that these objectives can also be considered 
determinants of extent of practice implementation on FSP lands.  Respondents who rated ‗part of 
the farm‘, ‗forest products for personal use‘, ‗land investment‘, and ‗income from timber/forest 
products‘ as important reasons were inclined to apply more planting for timber, harvesting, TSI, 
fencing of livestock, planting trees/shrubs for wildlife, soil protection, and road/trail construction 
than those placing more importance on other objectives (Baughman & Updegraff, 2002).  They 
also reported that respondents who felt that owning forestland for ‗recreation/scenic enjoyment‘ 




protection, and planting trees/shrubs or grass for riparian buffers (Baughman & Updegraff, 
2002).   
 With respect to groups of related landownership objectives, some practices were applied 
to a larger extent of land than others (Table 19).  For this study, respondents were categorized 
based on related landownership objectives as follows:   
 Objective Group 1:  maintain/improve investment value, generate primary income, and 
provide supplemental income.   
 Objective group 2:  create wildlife habitat, develop recreational opportunities, and 
maintain/improve appearance.   
 Objective group 3:  prevent soil loss and erosion, and maintain/improve water supply.    
 In support of findings from Baughman & Updegraff (2002), the average TSI 
implementation was significantly higher for respondents whose most important objective fell 
into Objective Group 1 than those in Objective Group 2.  Wildlife habitat improvement was 
applied significantly more by respondents in Objective Group 1 than the other groups.  The 
development of recreational opportunities was revealed to have a significantly higher average for 
respondents in Objective Group 1 than those in Objective Group 3.   These results show that in 
some cases (such as Objective 1 applying more wildlife habitat improvement than those in 
Objective Group 2), there are underlying factors influencing their application of practices related 
to their most important landownership objectives.   
 Through the establishment and evolution of federal cost-share programs, many studies 
have shown that they have been essentially underused (Yoho & James, 1958; Anderson, 1960; 
Johnson et al., 1999; Kilagore et al., 2002; Jennings, 2005).  Contrary to the high percentage of 
South Carolina‘s FSP participants that used cost-share dollars to implement their stewardship 
plans (Melfie et al., 1997), the respondents of this study did not use cost-share on a great number 
of occasions (Table 8).  Nearly two-fifths (n=103) of respondents reported that cost-share 
assistance was one of their reasons for practicing forest management (Table 12).  However, TSI, 
grapevine control, tree planting, and soil protection revealed the most number of respondents 
(ranging from 23 to 34 respondents) used cost-share programs to implement management 
practices (Table 8).   
 This study found that the extent of application for TSI and forest road construction was 




not (Table 22).  Interestingly, respondents that had reported receiving financial assistance applied 
these practices to a lesser extent (acres and miles) than those that had financial implementation 
out-of-pocket.  Although not compared by finding statistical differences between the users and 
non-users of these programs, Baughman & Updegraff (2002) also evaluated the extent of 
practice application with cost-share dollars.  Their results showed that TSI, improving habitat for 
endangered species, and road/trail construction averaged substantially higher in extent than the 
average overall implementation with the use of cost-share programs, while the average extent for 
fencing of riparian areas was substantially lower in this respect.  This shows that FSP 
participants in north central states are more inclined to implement most practices to a greater 
extent  when using financial assistance, while this study of WV FSP participants apply some 
practices significantly less under cost-share programs.   
 In support of past studies that have used multiple data collection methods to understand 
NIPF owners and found inconsistencies in landowner responses (Egan & Jones, 1993, 1995; 
Egan et al., 2001), discrepancies were found in the responses reported by individuals that had 
participated in both the mail questionnaire (Jennings, 2003) and the follow-up telephone survey.  
Nearly one-quarter (n=43) of these respondents had reported owning less acreage than they 
reported various forest management practices had been applied, although 16 gave accounts of 
acreage owned that were within 10 acres of the extent of practice implementation.  
 Egan & Jones (1995), who only evaluated responses for timber harvesting, found that 85 
percent of recontacted Pennsylvanian NIPF survey participants confirmed harvesting during their 
forestland ownership.  In the first study of the FSP in West Virginia, results showed that about 
88 percent (n=92) of participants that were initially surveyed by mail and later took part in a 
follow-up telephone interview confirmed that they had harvested since their enrollment in the 
program.   
 Higher frequencies and percentages of conflicting responses were found in this study.  
Between 77 and 80 percent of mail survey participants who were recontacted confirmed applying 
wildlife habitat improvements, harvesting timber, and grapevine control on their forestland as 
they had reported in the mail survey (Jennings, 2003) (Table 21).  However, other practices 
revealed that as many as 35 respondents who reported practice application in the mail survey 
failed to confirm implementation during the follow-up telephone survey.  Among the highest 




recreational opportunities (55%), and forest road construction (54%).  Inconsistencies in 
responses where the respondent reported practice application in the mail survey and no practice 
application in the telephone follow-up survey remain unexplained.  Some assumptions can be 
made, such as the respondent did not understand the question or that the practice implementation 
took place beyond the memory of the study participants, however this survey cannot provide 
substantial information in this regard.   
 Inconsistencies in responses were also found if the respondent reported practice 
implementation in the telephone survey, but had not in the previous mail survey (Jennings, 
2003).  Because of the time that had passed between the surveys (two years), respondents were 
asked when the practice had been applied.  Some of these inconsistencies were explained by 
respondents reporting that practice implementation occurred within the two years between the 
surveys, but other inconsistencies remain unexplained through the examination of time of 
application.  Over three-quarters of respondents failed to confirmed the forest road construction 
(n=26) or tree planting (n=37) that they had reported implementing on their property during the 
mail survey (Jennings, 2003) (Table 22).  Only one inconsistent response could be explained by 
the time that forest road construction had been reported to occur (Table 23).  Approximately one-
half of respondents who initially said that no improvement in forestland appearance, TSI, or soil 
protection had been implemented, contradicted these reports during the telephone survey.  
Between 44 and 67 percent of these respondents that had applied these practices had done so 
within the two-year period (2003-2005) that followed their participation in the mail survey 
(Table 23).  In fact, this was found to be true for most of the practices, although some practice 
were reported to be implemented prior to the mail survey (2000-2002).  Similar to the 
inconsistencies found when a respondent reported implementation during the mail survey but not 
in the telephone follow-up, these responses remain unexplained through this study.   





Conclusions and Recommendations 
 
 By examining the extent of practice application, as well as the reported implementation 
of forest management practices, this study provides a thorough description of the management 
that is occurring on properties enrolled in the West Virginia Forest Stewardship Program, as 
reported by survey participants.  In accordance to these findings, the program has been effective 
in guiding private forest owners to manage their land for many different ecological and economic 
purposes.  The FSP has been a step forward by making technical assistance, educational 
opportunities, and financial assistance easier to access due to its consolidation of the most 
needed and valued portions of federal assistance programs to help private forestland owners.   A 
program that encourages a diversified management of NIPFs, rather than focusing on timber 
production, has been long over-due.    
 Practice recommendations were not significant in determining all but two implemented 
practices.  This may be related to changing values and objectives of these landowners, and the 
need to update stewardship plans to meet their ownership goals.  At least in this study, 
landownership objectives were not clearly evident in the practices that were recommended in 
stewardship plans, in addition to the implemented practices reported by respondents.   It seemed 
that the stewardship plans were ‗carbon copies‘, or replications, among these participants.  
However, there are multiple approaches to achieving the objectives that landowners feel are 
important and without looking at the physical and ecological characteristics of these tracts and 
the stewardship plans associated with them, only partial inferences can determine if plans are 
addressing the specific objectives of the landowner.  
 The use of cost-share programs was found to have little influence on the extent of forest 
management application, and may not be an effective determinant of the practices implemented 
by these landowners.  Cost-share assistance is based on the federal allocation of funding for 
support, and as time has passed, these programs have shifted in practices covered under them, the 
amount of assistance available to private forestland owners, and the natural resource agency 
administering them.  Stability and consistency is the key to program success, as well as increased 




 Multiple survey methods can be an effective approach to clarifying the management that 
is occurring on private forestlands.  Although conflicting responses were found, a better 
understanding of the results from the ten-year assessment of the WV FSP was found by 
distinguishing between consistent and inconsistent responses.  Limited funding, time, and other 
resources to conduct social research can restrict the utilization of multiple data collection 
methods.  This study confirms that discrepancies occur in social surveys.   Without a follow-up 
interview or visit to a sub-sample of properties, the results can be inaccurate.  The purpose of 
social research is to understand social phenomena and to provide information to policy-makers, 
stakeholders, and the general public.  Inaccurate representations can have lasting effects in policy 
and programs.  In addition, it can result in greater loss of resources than would have been used if 
investment had been directed towards a multiple evaluation approach that is logical to 
understand the social problem.  This study found that there were substantial numbers of 
respondents reporting practice implementation during the two-year period between the telephone 
survey and the ten-year assessment by Jennings (2003).  In a sense, the prior evaluation was a 
sort of ‗accountability‘ check for program participants, and may have encouraged these 
landowners to apply more management on their forestlands.   
Recommendations 
 Future research on the determination of characteristics that influence the extent of 
practice implementation would shed light on what is occurring on the ground and help in the 
improvements of programs that currently exist to assist NIPF owners.  More research is needed 
to further evaluate management actions through on-site inventories of practices being applied on 
lands enrolled in the FSP.  By continuing to monitor the progress of private forest management, 
administrating state forestry agencies will be more prepared to provide relevant training to 
stewardship planwriters that provide the technical assistance side of the program and find ways 
to approach management trends they find occurring on regional scales.  While outreach and 
educational opportunities are available and publicized to program participants, more exposure 
should be geared towards non-participants, both NIPF owners and the general public as well, in 
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Appendix A: Definitions of Forest Management Practices 
 
Definitions of forestry terms: The Dictionary of Forestry, John A. Helms (Society of 
American Foresters) 
Timber – forest crops and stands containing timber. Wood, other than fuelwood, potentially 
usable for timber 
Harvesting – the felling, skidding, on-site processing, and logging of trees or logs onto trucks; 
synonym logging 
Stand improvement – an intermediate treatment made to improve the composition, structure, 
condition, health, and growth of even or uneven-aged stands.  
Grapevine control – control of the vines on the forestlands which are generally considered as 
weeds (unwanted plants).  
Wildlife habitat improvement – practical application of scientific and technical principals to 
wildlife populations and habitats so as to maintain or manipulate such populations (particularly 
mammals, birds and fish), essentially for recreational or scientific purposes. 
Forest road construction – construction of different types of roads (out-sloped, in- sloped, drain 
dips etc.) on the property especially while adopting special forestry practices like timber 
harvesting, providing openings for recreation etc.  
Tree planting – Planting of young seedlings of tree species, one of the components of 
silvicultural practices. 
Water improvement – The act of improving quality of water before or after implementing 
certain practices on the forestland. 
Soil protection – protecting the soils from being eroded or losing their quality due to several 
environmental (natural) or human activities.  
Improvement in appearance – The act or process of improving outward aspects (here, aspects 
of the forest). 








Dear West Virginia Forest Stewardship Program Participant:  
  
As a follow-up to our mail survey of 2003, we are conducting a telephone 
interviews and request your participation. If for any of the following reasons you 
are unable to participate, please drop this postcard in the mail by 15th August, 2005.  
  
      No Longer in Program 
  Never Did Enroll 
    Sold Property 
            No Time 
     Do not wish to Participate 
  Other  
Comments:  Attn:  
Appendix B: Pre-survey Mailing Materials 
 










(2)  Pre-Survey Summary of Previous Study (Jennings, 2003) 
 
Summary report of the mail survey conducted in 2002 of the Forest Stewardship Program 
participants in West Virginia. 
 




In 2003, we conducted a survey to assess how many practices listed in West Virginia Forest Stewardship 
plans have been implemented during the initial ten years of the Forest Stewardship Program (FSP) in 
West Virginia.  The study objectives were to identify the demographics, satisfaction levels of all aspects of 
the program, motivation behind enrollment, implementation of recommended practices, and 
participation in other natural resource assistance programs.   
 
At the time of our survey, 3,656 properties had received a management plan under the FSP and were 
listed in the WV FSP database as having been enrolled within the first 10 years of the program.  The 
survey included a pre-questionnaire announcement postcard, first questionnaire, reminder postcard, and 
second questionnaire.  Stamped return envelopes were sent with the questionnaires to make it easier for 
program participants to respond to the survey. 
 
Results 
We received a high response rate from participant of the WV FSP; sixty-three percent of the 
questionnaires we sent out were filled out and returned.  The summary statistics showed that the average 
FSP landowner age was 62 years and owns 209 acres with 189 acres enrolled in the program. 
 
Management objectives, recommended practices, and activities 
Of the seven objectives listed in the questionnaire, the top three most important objectives were  
-Improvement of timber production,  
-Creation of wildlife habitat and 
-Prevent of soil loss and erosion. 
 
The three most frequently recommended practices were: 
-Stand improvement 
-Wildlife habitat improvement 
-Timber harvesting 
 
Practices that have been implemented differed slightly in numbers with those recommended in the 
Stewardship plans.  While timber production was recommended as a practice, it was not among the top 
three implemented practices.  The three most frequently implemented practices were: 
 -Wildlife habitat improvement 
 -Stand improvement 
 -Recreation 
 
These practices were followed by soil protection, improving appearance, grapevine control, forest road 
construction, and timber harvesting and water resources improvement.  
The analysis showed that the FSP participants were more likely to implement a recommended forestry 




tended to implement practices at a higher level.  Participation in other private landowner assistance 
programs was also related to increased implementation of forestry practices.  
 
Landowner assistance 
The majority of the plans were written by private consultants, followed by state service foresters. 
Landowner objectives were correlated to recommended practices and suggest that plan writers are 
tailoring the stewardship plans to the objectives of the individual landowner.  
Other programs in which West Virginia Forest Stewardship Program (WV FSP) landowners have enrolled 
in are the West Virginia Managed Timberland Program (WV MTP), Stewardship Incentive Program (SIP), 
Tree Farm Program, Forest Incentive Program (FIP), Environmental Quality Improvement Program 
(EQUIP), and Wildlife Habitat Improvement Program (WHIP).  
 
Forest Stewardship Program 
The primary reason for enrollment in the Forest Stewardship Program was landowner’s interest in forest 
management.  Satisfaction levels were high for the overall program, the plan author, and the plan itself 
although some responses indicated otherwise.  The bulk of program participants value the program for 
the usefulness of the plan, its professional assistance and advice, and its educational aspects.  
Some survey respondents indicated that there are not enough follow up by plan writers or program 
sponsors and that there is insufficient cost sharing assistance offered.  According to the respondents, 
landowner education is the best way to promote forest management.  Government cost sharing and tax 
incentives also ranked high as a method to promote forest management among the participants. 
 
More details of this study can be found in: 
Jennings, B.M. 2003. Implementation of Recommended Forest Stewardship Program Practices in West 
Virginia: Ten-Year Assessment. Master’s Thesis. West Virginia University, Morgantown, West 
Virginia. 60 p.  
 













Appendix C: Survey Instrument 
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